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A WORLD-WIDE PHOTOGRAPHIC

MANUFACTURING AND DISTRIBUTING

ORGANISATION

Kodak Factories Kodak Limited, Harrow, England
Kodak Limited (Chemical Factory), Kirkby, England

Eastman Kodak Company, Rochester, U.S.A.
Kodak-Pathe S.A.F., Vincennes, France

Kodak (Australasia) Pty., Ltd., Melbourne, Australia
Canadian Kodak Company, Ltd., Toronto, Canada

Kodak Aktiengesellschaft, Dr. Nagel-Werke, Stuttgart, Germany
Tennessee Eastman Company, Kingsport, U.S.A.

Kodak Houses
Argentina: Kodak Argentina Ltd., Buenos Aires. Australia: Kodak (Australasia)
Pty., Ltd., Sydney. Belgium: Kodak S.A., Brussels. Brazil: Kodak Brasileira Ltd.,

Rio de Janeiro. Canada: Canadian Kodak Co., Ltd., Toronto. Chile: Kodak
Chilena Ltd., Santiago. Colombia: Kodak Colombiana Ltd., Bogota. Cuba: Kodak
Cubana Ltd., Havana. Denmark: Kodak Aktieselskab, Copenhagen. East Africa:
Kodak (East Africa) Ltd., Nairobi. Egypt: Kodak (Egypt) S.A., Cairo. France:
Kodak-Pathe S.A.F., Paris. Great Britain: Kodak Limited, London. Hawaii:
Kodak Hawaii Ltd., Honolulu. Holland: Kodak N.V., The Hague. Hongkong:
Kodak (Hongkong) Ltd. India: Kodak Limited, Bombay. Indonesia: Kodak
ndonesia Ltd., Djakarta-Kota. Italy: Kodak S.p.A., Milan. Lebanon: Kodak (Near
East) Inc., Beirut. Mexico: Kodak Mexicana Ltd., Mexico. New Zealand: Kodak
New Zealand Ltd., Wellington. Pakistan: Kodak Limited, Lahore. Panama:
Kodak Panama Ltd., Panama. Peru: Kodak Peruana Ltd., Lima. Philippines:
Kodak Philippines, Ltd., Manila. Portugal: Kodak Portuguesa Limited, Lisbon.
Singapore: Kodak (Malaya) Ltd., Singapore. South Africa: Kodak (South Africa)
Ltd., Cape Town. Southern Rhodesia: Kodak (Central Africa) Ltd., Salisbury.
Spain: Kodak S.A., Madrid. Switzerland: Kodak S.A., Lausanne. Syria : Kodak
(Near East) Inc., Damascus. Turkey: Kodak (Near East) Inc., Istanbul. U.S.A.:
Eastman Kodak Company, Rochester N.Y. Uruguay: Kodak Uruguaya Ltd.,

Montevideo.

Kodak Distributors
Aden: A Besse & Co. (Aden) Ltd. (also covering Arabia, Eritrea, Ethiopia, Somaliland).
Afghanistan: Rustomji A. Dubash, Kabul. Austria: Johann Kraus, Vienna.
Burma: T. N. Ahuja & Company, Rangoon. Ceylon: Millers Limited, Colombo.
Cyprus: A. Y. Tilbian & Sons (Fotokine) Ltd., Nicosia. Finland: OY Valovarjo AB,
Helsinki. Greece: Spyros D. Skouras, Athens. Iceland: Hans Petersen, Reykjavik.

Iraq: Hasso Brothers Limited, Baghdad. Israel: Delta Trading Co., Tel-Aviv.
Malta: P. Cutajar & Co., Valletta. Norway: J. L. Nerlien A/S, Oslo. Palestine:
Studio Hindi, Gaza. Persia: Hasso Co. Limited, Teheran. Persian Gulf: Ashraf
Brothers, Bahrein. Sweden: Hasselblads Fotografiska AB, Gothenburg. The
Hashimite Kingdom of the Jordan : Roupin Ketchijian, Amman. Tripoli:
Photo Supplies.

KODAK LIMITED • KODAK HOUSE • KINGSWAY LONDON, W.C.2

'Kodak' is a registered trade-mark
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EM® Films

f

'Kodak' Films—the family name of

a range of perfected emulsions, as

diverse as photography itself. Famed for

supreme reliability in professional,

commercial and industrial studios . . .

radiographic departments . . .

photomechanical workrooms . . . motion

picture studios ... in the cameras of

millions of amateur photographers . . .

wherever and however photography is used.

In Roll Films i

Verichrome\ the fast ortho grade,

is the popularsnapshot choice ; ^Panatomic'-X^ extra-fine-

grain panchromatic, gives many-diameter grain-free

enlargements; 'Plus-X\ fast fine-grain panchromatic, is

the all-round, all-purpose film; "Super-XX\ high-speed

panchromatic, is recommended for artificial-light work.

In Sheet Films 'Super-XX\ 'Panatomic'-X, and,

for those who want a high-speed ortho film,
'

Ortho-
X'

are the leading materials.

As supreme in their field are 'Kodak' X-ray films;

16 mm. and 8 mm. reversal films for amateur movies;

16 mm. negative, positive and sound-recording films for

narrow-gauge cinematography; recording films for

oscillograph, seismograph and cardiographic work;

16 mm. and 35 mm. films for microfilming; and specia-

lized films for motion picture work, the Graphic Arts,

etc.

"V
^

*m.
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Materials

for Colour

Photography

Pioneers in colour as in black-and-white photography,

Kodak are the leading manufacturers of materials for making

t
colour transparencies, colour movies and colour

prints on paper. Those materials at present available

in Great Britain include:

'Kodachrome' Film
The most popular colour film for still and substandard (16 mm. and

8 mm.) cine photography. An integral tri-pack reversal film, it gives

brilliant, full-colour transparencies. The processed colour image is of pure
dye and entirely free from mosaic or grain. 'Kodachrome' Film is pro-

cessed by Kodak Ltd. without extra charge.

Daylight Type and Type A (for Photoflood illumination). Made in 35 mm.
and 'Bantam' sizes for still cameras; 16 mm. and 8 mm. sizes for cine

cameras.

Kodak <Ektachrome' Film
The favourite colour film of commercial studios and pressmen. An

integral tri-pack reversal film for general colour photography; produces full-

colour, positive transparencies highly suitable for colour reproduction
processes. Intended for processing by the user.

Daylight Type and Type B (for use with artificial light having a colour
temperature of 3100°-3200° K.). Made in standard sheet film sizes.

'Kodak' Dye Transfer Materials
For producing colour prints on paper by the imbibition process from

colour separation sets made direct from the subject or from 'Kodachrome',
'Ektachrome' or other colour transparencies.

The Highest Photograph on Earth

On the summit of Everest. A historic photograph taken on

'Kodachrome' Film with a Kodak 'Retina' camera by Sir Edmund
Hillary, K.B.E., of his fellow climber Tensing Norkey Sherpa, G.M.
May 29th, 1953.

Copyright: the Himalayan Committee.
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Plates

THE PRESSMAN'S 'SPECIAL'

Fastest plate in the world
. . . daylight speed 38° . . . 500
plus. Clean-working. Evenly
colour balanced. Low fog
level. Gives excellent quality

negatives. Ideal for flash;

long gradation scale guards
against 'soot and whitewash'
effects.

P.2000

'Kodak' Press Special Plate

TOP FOR PORTRAIT AND GENERAL PHOTOGRAPHY
Daylight speed 34°. . . 200.

Outstandingly long tone
range. Remarkable fineness of
grain for such high speed.

The all-round plate for studio

and outside work.

P. 1 200

'Kodak' Super
Panchro Press Plate

Other 'Kodak* Plates include:

Blue-Sensitive
B.4, B.I0, B.20, B.40

Orthochromatic
*KODALITH\ O.250, O.800

Panchromatic
P.25, P.200, P.300, P. 1500

Lantern Plates
L.I.L.I0, L.I5

'

Scientific Plates
details on request
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I
Papers

'Bromesko' Paper Supreme for print quality in

portrait, industrial and pictorial photography.

Outstandingly long tone range. Warm or black

tones by direct development. Thirteen tint/surface/

texture combinations.

'Kodak' Bromide Paper High-speed enlarging

paper, made in a great variety of grades and sur-

faces
;
gives a cold black image. Special grades for

Press and Air-Mail.

«Velox> Paper The 'Kodak' contact paper for in-

dustrial printing and D. & P. work. Rich blue-black

tones. More amateur snapshots are printed on

'Velox' than on any other paper.

Other 'Kodak' Papers include 'Kovita', warm-tone for de luxe portraiture;

and a complete range of Document-Copying Papers. Of the latter, 'Kodak'

Autopositive Paper is the most widely useful; it has the outstanding charac-

teristic of giving a direct positive print by normal development. By cutting

out the negative stage, Autopositive saves both time and paper.

All non-tinted grades of'Bromesko' and 'Kodak' Bromide

Paper {except Press Bromide), and all ' Velox' and 'Kodak'

Document-Copying Papers, are on the new 'whiter white' base.

*5«&
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Chemicals

MADE WITH INSIDE KNOWLEDGE
Who should know better than the world's foremost manu-

facturers of films, plates and papers, how to produce the finest

processing chemicals? Kodak chemicals, liquid and powder, are

rigorously tested for purity and fitness for purpose, and for

use only need mixing or dissolving in water.

'Kodak' Universal Developer I 'Kodinol' Developer

Excellent liquid developer
J

Can be diluted up to 1 + 50
for films, plates and papers.

, f neffative mater j al o Fmiallv
Contains wetting agent and

|

lor negatlve materials, fcquaily

anti-fog constituent. Highly i
suitable, at appropriate dilu-

concentrated. I tions, for papers.

Other popular 'Kodak' Developers: 'Velox' Developer,

Special Developer D.163, Press Contrast Developer, Time
Standard Developer Powder, D.61a Negative Developer Powder,

D.19b Developer Powder, 'Microdol' Developer Powder.

Other 'Kodak' chemicals include Fixing Salts and Hardeners,

Toners, Wetting Agent, Anti-Fog Solution and Powder, White

Ink, Opaques, and a complete range of raw photographic

chemicals.
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Cameras for

Professional

Photographers

AN OUTSTANDINGLY
VERSATILE CAMERA

This sturdily built 4}x6£
inch stand camera has every-

thing the professional, com-
mercial, industrial or scientific

photographer needs in the way
of movements and fittings: ris-

ing and falling front, swing back,
tilting front and back, quick-

release back. Graduated scale

on camera bed enables camera
to be pre-set for taking pictures

at fixed object/image ratios.

8-inch Kodak 'Ektar' Lumen-
ized//7.7 lens in flash-synchro-
nized, 8-speed 'Epsilon' shutter.

'Kodak' Specialist Camera Model 2
For the specialized needs of Clinical, Laboratory and Police photographers,

this camera can be supplied with appropriate accessories. Details on request.

FOR COPYING DOCUMENTS, RADIOGRAPHS, TRANSPARENCIES, ETC.

A 4| x 6£ inch camera mounted on horizontal rails; easel mount supports

copying board or transparency holder. Lens and shutter as on 'Kodak'

Specialist camera (see above). An invaluable piece of equipment for

hospital, laboratory and general workroom use.

'Kodak'
Reduction
& Copying
Camera
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Cameras for

Amateur
Photographers

WORLD-WIDE SNAPSHOT SUCCESS

In brisk demand at home
and overseas, the smartly

styled Kodak 'Brownie'

127 has an eye-level

viewfinder and press-

button shutter release,

and takes crisp pictures

down to 5 ft. Eight

pictures lfx2J inches

on 127 'Kodak' Film.

Kodak 'Brownie* 127 Camera

Most modern

'Kodak' and

'Brownie' cameras

are flash synchro-

nised. Fitted with the

accessory 'Kodak'

Flasholder, they can

be used for snapshots

indoors and at night

as easily as in full

sunshine. By
prolonging indefi-

nitely the amateur's

'day' these cameras

are helping to

revolutionize popular

photography.

POPULAR BOX CAMERA GOES ONE BETTER

The Six-20 'Brownie' D
has recently been re-

styled and fitted with

flash contacts. This,

plus its built-in close-up

lens, makes it better-

thaji-eversnapshot value.

8 pictures 2\ x 3 J inches

on 620 'Kodak' film.

Six-20 'Brownie 9 D Camera

PRINT-SIZE PICTURE PRE-VIEW

A hooded viewfinder,

giving a clear view of the

picture-to-be practically

full size, is a popular

feature of this camera.

Flash contacts. Smooth

press-button release. 12

pictures lfxlf inches

on 127 'Kodak' Film.

Brownie 'Reflex' Camera
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Cameras for

Amateur
Photographers

LATEST, SMARTEST,

QUICK-INTO-ACTION

FOLDING MODELS

These new Junior cameras
open and lock in the 'taking'

position at the touch of a

button. Optical eye-level

viewfinder. Model I: fixed

focus lens and single-speed

shutter. Model II://6.3 lens

and two-speed shutter with

flash contacts. Very handsome grey and black finish. Eight

pictures 2\ in. X 3J in. on 620 'Kodak' film. (Export only.)

'Kodak' Junior I and II Cameras
Other 'Kodak' cameras include Six-20 'Brownie' C and E*;
Kodak 'Duaflex'*; Six-20 Folding 'Brownie' meniscus and
//6.3* lens; Six-20 'Kodak' A, //6.3* and //4.5* lens.

* Flash contacts.

\ J*»l iin i ifreETi hootin

Cine-Kodak' Eight-55 Camera
Easy to use as a 'Brownie'

camera—just aim and
press the button. 'Lumen-
ized' /2.7 lens; eye-level

viewfinder. Loads with
25 ft. of 8 mm. 'Cine-

Kodak' film (returned

after processing—which
is done at no extra charge
—as 50 ft. of film for

projection).

'Kodascope' Eight-46 Projector
For sharp, brilliant screening of 8 mm. black-
and-white or colour film. 200-watt lamp, f\.6
•Lumenized' lens.
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^R£CCi?DM( Microfilm

Equipment

By the systematic copying of documents on 16 mm. or 35 mm.
film, up to 98 per cent, of storage space can be released, and refer-

ence to old filesmadeverymuch quickerand easier. Libraries,news-

paper offices, Government departments,

banks, professional organisations and busi-

ness houses all use 'Recordak' microfilming

equipment to speed up and simplify

office A routine in

this way. I

A TABLE-MODEL MICROFILM CAMERA
FOR GENERAL OFFICE AND LIBRARY USE

The 'Recordak' Micro-File Camera enables
ledgers, invoices, deeds, books, newspapers,
etc., up to 25| x 17 inches to be copied at speed
by any member of the office staff. It holds
100 ft. of 35 mm. microfilm—enough to record
800 originals full-frame size (1 x 1£ inches) or
1,600 originals half-frame size (fxl inch).

Focussing is automatic, and there is a variable

reduction range from 18:1 to 8:1. 2-inch Dall-

meyer lens; shutter and film transport operated
by foot switch: built-in exposure meter.

'Recordak' Micro-File
Camera Model A.H.

For quick, easy reference to 35mm. microfilm

records—the 'Recordak' Library Reader. A reel of

film can be run through in a few seconds

and read comfortably at 12 or 24 times

magnification on an 18-inch square screen.



=J?££€i?£)fiM(
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Microfilm

Equipment

COMBINED CAMERA AND
VIEWER FOR 16 mm. MICROFILM

Copies cheques, letters and

documents up to 12x14 inches.

A simple adjustment converts the

unit into a viewer, which projects

the processed film so that it can be

read at 24 times magnification.

'Recordak'Microfilmer

Desk Model

i

_

Used with the Commercial
'Recordak' machine, the

'Recordak* Numbering and
Crossing Machine enables

cheques, statements and
other documents to be num-
bered consecutively, crossed,

date-stamped and micro-
filmed in one operation.

i

=i?£CCt?£)f)f( Division of Kodak Limited
Note new address: I & 2 Beech Street, London, E.C.I Metropolitan 0316

I
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Document
Copying

Equipment

A NEW DEVELOPMENT IN DOCUMENT COPYING

Exposed on the simple desk-top 'Duostaf Printer,

and processed by a clean, quick, semi-dry method on
the 'Duostaf Processor, finished positive

photo-copies of any document can be made
on 'Kodak' Autopositive

Paper in less than 3 minutes.

'Duostat' equipment is particu-

larly suitable for office use, as it

calls for no photographic know-
ledge or skill, can be used in normal
room lighting, and no dishes, tanks
or running water are needed.

Fullparticularsofthe above, andof'Kodak''
equipment and materials for document-
copying by wet-processing methods, on
request.



PHOTOSTAT
Equipment and Materials for

DOCUMENT COPYING

WHEREVER DOCUMENTS HAVE TO BE COPIED—in banks,

insurance companies, industrial concerns, municipal offices,

Government departments

—

WHATEVER KIND OF DOCUMENTS THEY ARE—wills, bills, balance
sheets, blueprints, bills of lading, tax returns, book pages

—

the 'Photostat' Machine provides the quick, simple, unfailingly

accurate way of doing the job.

Basically a semi-automatic camera, it copies documents
photographically straight on to sensitized paper. No inter-

mediate film or plate is needed and the first (negative) copy is

immediately usable (i.e., it is right-reading, not reversed). The
sensitized paper is loaded in daylight and processed semi-
automatically on the machine itself.

The most versatile

of photo-copiers, the

'Photostat' Machine
can make same-size,

reduced or enlarged

copies up to practically

any size.

'PHOTOSTAT'

Machine No. 4

Write for brochure
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HOW TO SAVE TIME, LABOUR AND SPACE IN THE DRAWING OFFICE

*¥ 4

f

Reducing engineering draw-
ings, plans, etc. to 4fx6|
or 6Jx8| inch safety film

negatives . . .

Reproducing with automatic

accuracy, copies for drawing
office and workshop, and
master copies for dyeline and
blueprint copying . . .

these are the time-saving,

labour-saving, space-saving

functions of the 'Statfile' Recorder. This combined camera-

and-enlarger saves hours ofcopying time in the drawing office,

eliminates the need to make hand-drawn ink tracings,

eliminates copying errors, saves 97 per cent, of storage

space occupied by bulky originals, enables valuable docu-

ments to be security-recorded quickly and cheaply.

STATFILE'

RECORDER

Model No. 2

Write for brochure
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A SIMPLE
DESK-TOP PHOTO-COPIER

The 'Duostat' Printer
brings the time-saving,
labour-saving advantages of

photo-copying to the ordinary

office. It takes up no more
room than a typewriter, can be

operated by the office junior,

and, when 'Kodak' Auto-

positive paper is used, copies

can be printed and processed

in ordinary room lighting.

TAKES DOCUMENTS UP TO 9 x 14
INCHES.
PRINTING LIGHT INTENSITY
ADJUSTABLE TO SUIT PRINT-
ING PAPER.
BUILT-IN TIMER (FOR A.C.
CIRCUITS ONLY).

'DUOSTAT' PRINTER

Model 9/14

FOR QUICK SEMI-DRY PROCESSING

Prints exposed on the 'Duostat'

Printer are most conveniently pro-

cessed on the 'Duostat' Processor

—

again a simple, desk-top operation.

Developer and stabilizer solutions

are brushed over the surface of the

exposed print in turn by means of

squeegees; excess liquid is absorbed

by a porous block and the print

remains semi-dry throughout.

NO DISHES, NO RUNNING WATER.
TOTAL PROCESSING TIME—ABOUT
1 MINUTE.

DUOSTAT' PROCESSOR

PHOTOSTAT
LIMITED

Model 9/14 for prints up to9"xl4"

Model 1 4/ 1 8 for prints up to 14" 18"
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NEW VACUUM-PRINTER

FOR ORIGINALS

UP TO 30x40 INCHES

THE printer for copying

big pencil drawings, sketches,

mechanical drawings, wiring

specifications, tracings, etc.

VACUUM MOTOR UNIT EN-
SURES PERFECT CONTACT.

BUILT-IN ELECTRIC TIMER.

INSTANTANEOUS CHANGE-
OVER FROM HIGH TO LOW
INTENSITY LIGHTING TO SUIT
SPEED OF DOCUMENT PAPER.

RETRACTABLE YELLOW SCREEN

'DUOSTAT' PRINTER Model 30/40
Full details on request

Completely comprehensive range of DOCUMENT-COPYING PAPERS

Photostat Ltd. supply specialized papers for every branch of

office, drawing-office and workshop photo-copying. Outstanding

for general use is 'Kodak' Autopositive Paper, which gives black-

on-white copies direct from originals—no intermediate negative

stage necessary.

Ifyou have a document-copying problem — write to Photostat Ltd. about it.

PHOTOSTAT
LIMITED

Note new address

:

I and 2 BEECH ST., LONDON, E.C.I

Phone: Metropolitan 0311

WHOLESALE DEPOTS IN MANCHESTER,
GLASGOW, LEEDS, BIRMINGHAM, BRISTOL

AGENCIES THROUGHOUT THE WORLD

'Photostat', *Statfile' and 'Duostat' are trade-marks
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iDguan
Photographic Specialties

ACTINONE.—Transparent non-actinic medium for negatives.

BANGO.—The simplest and most brilliant glazing solution.

BERTHA COLOURS (TRANSPARENT).—For colouring Photo-
graphs, Lantern Slides and Transparencies.

BERTHA EXTRA BLACK.-—Reviver for Black Leather— also

Bertha Extra Brown.

BILLDUP.—Colourless transparent medium for films or plates.

Perfect for Pencil work.

BILLDUP BLACK.—Finest stumping graphite.

BORACTHOLENE—Protects the hands against developer stains.

DYRETO.—The British Dye-retouching medium.

FRICTOL.—Density reducing paste for negarives.

INK FOR GLASS.—For writing or marking on glass. Made in

Red, Orange, Yellow, Blue, Green, Violet and Black.

LUSTRALENE.—The perfect "finish" for matt prints. Use it

on hand-coloured " glossies " to save re-glazing.

NIGROGENE.—Finest dead black for all camera work.

PHOTOPAKE.—The finest blocking-out medium.—Liquid or cake
form.

RETOUCHING MEDIUM.—The perfect " tooth."

SCREENOLENE.—For blacking cinema announcement slides.

SPOTTOPAKE—A fine spotting medium. Black or Brown.

VITRIVENE VARNISH.—Protective varnish for all photographic

surfaces.

Enquiries from Overseas Buyers will be promptly answered, and Orders

will be ready for shipment in one month after receipt.

OF ALL BRITISH MANUFACTURE THROUGHOUT
Backed by 50 years efficient service to Photography

Full particulars and Price List, \ \d. stamp—Inland.

TheVanguard "E" Co., Maidenhead, England
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\IF*

"\m/M The Finest
^^Egy Effects-

^' <^ Ma snrttest

time

TYPE NSA AIR BRUSH TYPE ACA- 1 MR
COMPRESSING OUTFIT

TYPE NSE AIR BRUSH PRESSURE REGULATING*
TANK

It is impossible to think of fine, accurate shading and retouching

without thinking of Aerograph Air Brushes. The Types NSA and

NSE Air Brushes, shown here, are precision instruments of the first

rank. Sensitive, finger-button control lets you vary the spray from

a fine hair-line to flat tints or the most delicately graded shading.

The Type NSE with extra-large colour cup is particularly suitable

for continuous, uninterrupted work. Write for booklet (41H), giving

full details of Aerograph Air

Brushes and Air Compressor

equipment.
AEROGRAPH

AIR BRUSHES
*For precise adjustment of air pres-

THE INSTRUMENTS FOR FINER effects sure at each studio bench.

The Aerograph Co., Ltd., Lower Sydenham, London, S.E.26
Telephone : Sydenham 6060 (8 lines)

Showrooms :
—London, Birmingham, Bristol, Glasgow, Manchester

! Y aM§*
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Electric Heaters
for the photographer

Also other patterns.

PJease ask for
Catalogue.

Section D.6.—F.

LIMIT E D

NORWICH * ENGLAND
-. NOftwicH nti

i

GRATH . HCATRAt. NORWICH

A COMPLETE PHOTOGRAPHIC AND CINE SERVICE
Practically all equipment advertised in B.J. Almanac can be supplied, together with
a range of re-conditioned apparatus. Easy Payments. Part Exchanges. Approval.

Good used equipment purchased, at fair values.

Film Processing and Titling. All repairs and flash synchronisation.

WHOLESALE PHOTO FINISHERS. COMPETITIVE TRADE AND RETAIL SERVICE
FOR PHOTO MOUNTS.

THE AMATEUR CINE SERVICE LIMITED
44 WIDMORE ROAD Phone: RAVensbourne 0156 BROMLEY, KENT

Photo-Frames, Mouldings
Framing, Accessories, Etchings,
Water Colours, Leather Frames,
Barbola Mirrors, Book-ends,
Powder Bowls, Screens, Furni-
ture, Furnishing Novelties.

BENNETT & JENNISON LTD.
Head Office and Works

LADYSMITH ROAD, GRIMSBY
WHOLESALE AND EXPORT ONLY
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W. WATSON & SONS Ltd.
ESTABLISHED 1837

CAMERA MAKERS
313 HIGH HOLBORN • LONDON • WCI

"PREMIER" SQUARE BELLOWS CAMERAS
The square bellows camera that has been extensively imitated,

but for strength and durability it has no equal. Solidly

constructed in well seasoned mahogany, with brass bound
joints. Double book-form dark slides.

Available only in half-plate size.

ROLLER BLIND SHUTTERS
Behind lens type, suitable for lenses up to 2£" diameter.

Shutter speeds T & B 1/15th—1/90 sec. Size of lens panel

4±"x3±". Complete with wire release.
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ESTABLISHED 1860

MINEX VERTICAL ENLARGER

Professional

Scientific

and

Industrial

Model

^Hlli!™|^M

c^m;;.;-.-. HS

li^j^^^^fr

llppf l^lglfl^^

"Bft

oK
^Sj8j~~98fc

^,xr

Easy and quick

focussing

Standard

Carrier

Whole Plate to

3£ + 2£

"--'SL^a

SPECIFICATION
MAIN FRAME. Selected well-seasoned hardwood arranged for wall

mounting.
LAMP HOUSE. Large well-ventilated, wired for five half-watt lamps and

cold cathode outfit interchangeable.
NEGATIVE CARRIER. Nested, taking all sizes from 3± x 2± to whole-plate.
BELLOWS. Best selected leather.
FOCUSSING. Geared, actuated by hand wheel and final focussing by rack

and pinion.

PRICES
For half-watt lamps ... £110

Fitted with Cold Cathode Outfit ... £145

Manufactured by

A. ADAMS & Co. Ltd.
53, Wigrmore St., London, W.l

Phone : WELbeck 3215 Grams : PYRO, Wesdo, London
Works: Englefield Rd. t N.l.
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ADOX
FILMS & CAMERAS

ADOX
35 mm FILMS,
FILMPACKS &
ROLLFILMS

The greatest advance in fine grain film for the

exacting requirements of 35 mm users and
pressmen. 35 mm film is supplied in three

speeds for 36 and 20 exposures. Filmpacks in

four sizes 32° sch. 35 mm Darkroom Refills in

three speeds. 120 Pan
Roll Film in speeds 28°

and 32°. All 35mm Films

are packed in cartons of

10 and Rollfilms packed in 25's

ADOX "GOLF" CAMERA SERIES
Three models, 12 pictures, 120 Rollfilm. Synchronised for flash guns.
Sceinheil Cassar f/5.6 coated lens, Vario Shu ter.

.. .. f/4.5 „ „ Prontor • S ' 8 speed shutter.
., f/3.5 „

Also available on quota. Non-coupled Rangefinder Model. Stein-
heil Cassar f/4.5 coated lens, Prontor *S' 8 speed shutter.

8 mm

SUPER

8 mm

8 mm & 9*5 mm
PROJECTORS

,

These Motor Driven
Projectors are machines
of outstanding perfor-

.mance at a price below
[most others in their

[class. Both machines

have a Universal voltage 200-250 A.C. or D.C.
and all lengths of film from 30 ft. to 400 ft.

can be used. The 8 mm Projector has a

specially designed hard coated PLANKAR
f/1.6 25 mm lens, giving a high standard of _^_
performance. V1 ?0R,S £[°iectors are supplied in a
F handsome fibre-type carrying case.

B.B.T. KRAUSS BINOCULARS
Super Lightweight Binoculars and Monoculars.
These high quality glasses, from a famous
French house, are noted for their precision,
lightness and performance and are fully coated.
They are available in 8 x 25, 8 x 30, 8 x 40,
7x50, 10x50, 12x50. 16x50. Also new
model Naval Glass 8 x 56.

Through your retailer, we shall be pleased to send you literature

on these and many other attractive lines. Ask to have your name
included on your retailer's mailing list.

SOLE DISTRIBUTORS
LUMINOS LTD., 45, Belsize Lane, Hampstead, London, N.W.3

Phone : PRImrost 1652. Telegrams : Luminos. London.
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iiilliiiiliillliiiiiiiiiiiiiiiiii^

COATING MACHINERY,
SLITTING & RE-REELING

MACHINERY
and complete plants for the manufacture of

sensitized photographic paper, films and plates

Double Coating Machines for Photographic Paper

Laboratory Coating Machines

Baryta Coating Machines

Subbing and Coating Machines for cinematograph

and photographic films

Slitting and Spooling Machines

Automatic Cutting Machines

Transverse Cutting Machines

Festooning and Drying Apparatus

Reeling Machines

Glass Plate Cutting, Coating and Washing

Machines

Emulsion Making, Washing, Filtering and Storing

Apparatus in Silver, Nickel, etc.

As supplied during a quarter ofa century to leading

industrial organizations throughout the world.

Designed and built and constantly improved by

T. H. DIXON & CO. LTD.
LETCHWORTH : HERTS : ENGLAND

lllllllllllllllllllllllll
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9CTTCK *MNTOH
COSMOS

K0?M O S P H OTOGRAP HI C S LTD. • LETCHWORTH • HERTS .
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JAMES A. SINCLAIR & CO. LTD.

Established 5 years

Photographic apparatus and materials. Lenses by leading

makers for commercial and laboratory photography.
Specialists in Cinematograph Cameras <S Projectors.

Binoculars. Meteorological Instruments. Ophthalmic
Opticians.

Latest Model Cameras by the
leading manufacturers in stock.

SINCLAIR UNA CAMERAS
All accessories for this unique camera, lens panels, plate and

film holders etc. Used models for sale.

We specialize in the construction of first quality plate and film holders,

black finished double block form for Sinclair Una, Soho Reflex and
Sanderson Cameras. Sizes £ plate and 3± in. X 1{ in. Price

£2 10s. Od. each plus current rate of Purchase Tax. M.P.P. and Speed
Graphic fitting 5 in. x 4 in. £3 0s. Od. each. Other sizes and fittings to
special order.

SINCLAIR BROMOIL
BRUSHES PIGMENTS SUNDRIES

for this unique process.

SPECIAL 1/1 pi. TRIAL BROMOIL OUTFIT 30/-

Please send for price list and full details ofall Bromoil requisites

SINCLAIR QUALITY SERVICE
for Developing, Printing, Photographic Reproduction.

Unsurpassed results. Price list sent on request.

3, WHITEHALL, LONDON, S.W.I
Telephone: Whitehall 1788/9 Telegrams: Oraculum, Pari, London. SINCLAIR
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JAMES A. SINCLAIR & CO. LTD.

Established 50 years
Distributors of:

35-/.

AUTO-KINE
CAMERAS

In world-wide use for the most exacting work.

Newman Sinclair 35m/m
AUTO-KINE

LATEST MODEL N
fitted with

MIRROR SHUTTER

Many unique features.

Mirror shutter specially

constructed to withstand

severe conditions.

This new camera embodies all the special features of the Newman
Sinclair Auto-Kine cameras, Duralumin construction, very long spring

motor drive, 200' film capacity, look-through film sighting, and can be

supplied with N type single or offset turret front lens mountings.

The new N type mirror shutter assembly with film gate, can be supplied

for fitting to existing Model E and G cameras.

N.S. UNIPOD STAND made in Duralumin. Weight only 14

An invaluable support for Cin6 and Still Cameras
£4.5.0.

Light

ounces,
extending to 64" high,

Full range of Cin6 lenses available by leading makers.
Meters, Tripods, Changing Bags and other Kine Sundries,

3, WHITEHALL, LONDON, S.W.I
Telephone: Whitehall 1788/9 Telegrams: Oraculum, Pari, London. SINCLAIR

LONDON
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MOl INT<; BOOKLETS
-
SEMI-BOOKLETS, COVERS, EXHIBITION

1 l^UIN I 3 BOARDS, FOLDERS for the Amateur

A I RUM<;
"YORK " SER,ES of WEDDING ALBUMSALPUI 10 OBAN, KENSINGTON, TUDOR FOR SNAPSHOTS
SPECIAL LINES FOR COMMERCIAL USE

rn A M rr PLAIN OAK, WALNUT, BLACK IN ALL SIZES
rr\MI I CO FANCY MOULDINGS for ALL the MODERN HOMES

GREETING CARDS, CALENDARS, SHOW CARDS,
DRY MOUNTING TISSUE, TRANSPARENT CORNERS

FILM WALLETS, NEGATIVE BAGS, ENVELOPES,

SAMPLES and PRICES will be sent on request

To ARNOTT & Co. (Leeds) Ltd.

MARSHALL'S MILLS, LEEDS II

Telephone 28038/9 ACTUAL MANUFACTURERS Established 1190

CAMERAS STUDIO — COMMERCIAL AND
TECHNICAL MODELS
MADE IN 5" X 4" TO 12* x 10'

WOOD"! SINGLE—BLOCKFORM and BOOKFORM PLATEHOLDERS
TYPE/ 5" x 4' UPWARDS

LOUIS GANDOLFI & SONS
ESTABLISHED 1885

!
pecia ' :

. PORTABLE
Apparatus for •

Government and INDUSTRIAL
Industrial Purposes STUDIO

2 BORLAND ROAD,
LONDON, S.E.15. new cross 1640 STANDS
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for DARKROOM EQUIPMENT made

TO YOUR REQUIREMENTS

DALLAN
EST. 1868

STAINLESS STEEL TANKS
DEVELOPING, FIXING, WASHING, WITH NON-
CORRODABLE ARGON ARC WELDED JOINTS

PROCESSING OUTFITS
THERMOSTATICALLY CONTROLLED, FOR COLOUR WORK

RACKS, HANGERS
FOR HOLDING PLATES, FILMS

TRAYS, DISHES, DARKROOM SAFELIGHTS

ALL TYPES OF METALWORK UNDERTAKEN

DAVID ALLAN (DALLAN PRODUCTS) LTD.
WHITFIELD WORKS, WHISTON RD., LONDON, E.2.

Tel.: SHOreditch 5283/4
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fa pAofotfiOpfy
for use in Studio Lighting, Enlarging, Process Printing and

Title Copying equipment (including Silica Arc Lamps).

Backed by nearly 50 years' experience, the name •« Hewittic " hat become
synonymous with Mercury Vapour Lighting for photography

Write for information, giving particulars of requirements
and electric supply

HACKBRIDGE IND HIWITTIC ELECTRIC CO. LTD., WALTON-ON-THAMES, SURREY

Telephone: Walton-on-Thames 760(8 lines) Telegramt: "Electric," Walton-on-Thamet

DEVELOPING TANKS
Made In acid-resisting Stoneware, with grooved

rims for film racks, and outlets provided with

rubber bungs or Stoneware Taps

39" x6'x6* 47" x 8±" x 8±" 47" x 1T x 8£"

Send for Price List

HATHERNWARE Ltd. LOUGHBOROUGH, ENGLAND

REGISTERED

• TRADE MARKBARTONS (Bham) Ltd

Photographic Mounts & Albums
CATALOGUE AND SAMPLES UPON REQUEST

THE STANDARD OF EXCELLENCE
ROLAND ROAD, BIRMINGHAM 19
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MWTWi at your service

PIGMENT PAPERS

Autotype provides

you with a fine range

of pigment papers

—Trlchrome, Carbon

and Carbro.

PHOTOGRAPHIC
SERVICE

Autotype are re-

nowned for their

Giant Enlargements

and hand coloured

photographic work.

o<<
,ts*

PHOTO STENCILS

Autotype offers the

Silk Screen Printer

a full range of photo

stencil materials and

an unrivalled stencil

making service.

Our advice on all the above services Is free

and most willingly offered.

Write for full details of our products and

service. (Send trade card for terms).

The Autotype Company Ltd.

Brownlow Road, W. Ealing,

W.13 Tel. : EALIng 2691/3.

A BUDDING F.R.P.S.?

Hardly ! But fellows like this

certainly know a good camera when

they see one. And once they get

their hands on your camera you're

never likely to see it again. A Norwich Union

Camera Policy will protect you not only against

theft, but also accidental loss or damage, etc.

Premium from 5/- a year

I Without obligation you may send me full details

I of your Camera Insurance Policies.

Name

"1 Send this Coupon for full details NOW

I

|
Address

Camera...

_ _ PA. 19

Value

INSURANCE-^idE^SOCIETIES
Camera Insurance Dept*

P.O. Box No. 4, NORWICH, Norfolk
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HALFTONE
LINE OR
FULL COLOUR
ARTWORK
PHOTOGRAPHY
RETOUCHING

ESTABLISHED OVER SO YEARS

JW ^c4l the fine detailof
ff

your Photographs is shovin %
**" in our carefully fine -etchedflalftones, p,

Phoney BALING 1871 5 lines.

"^iPt-ft'*:

FRANK'S CAMERA EXCHANGE
Large stocks of new and second-hand Still and Cine
Cameras, Projectors, Lanterns and Accessories.

Also optical, scientific and precision instruments
of all kinds

Single liems or Complete Stocks Purchased.

67-73 SALTMARKET
GLASGOW C.I

PHONE:
BELL 2106

ESTAB.
1907

* Plasticine 9

will help you with
your Table-Top
Photography.

HARBUTT'S PLASTICINE LTD. BATHAMPTON, BATH, SOMERSET

' Plasticine ' is indispensable to the Table-Top
expert for making Interesting arrangements
quickly, getting unusual angles of familiar objects,
gripping, supporting, and 101 other uses.

MAY WE SUPPLY OR FIT »»--««>

THE BKIXOWS YOU REQUIRE? >/«™ch

ALL TYPES AND SIZES IN STOCK
TRADE SUPPLIED—SPECIAL SIZES MADE TO ORDER

Send stamp for our list 4015—Return Post Service

ALL TYPES OF SHUTTER BLINDS REPAIRED.
Let us quote you for shutter blind and camera cover cloth

CLEMENT WAIN LTD
SUPPLIED AND FITTED

FROM 17/6 NEWCASTLE STAFFS



THE BRITISH JOURNAL ALMANAC (1954) ADVERTISEMENTS 37

toNDSHi

w&THE^famOUS NAME I

A reputation such as we possess is only

acquired after many years of

first class service.

• Unique eary payment terms.

• Cameras from 35mm. to 15x12.

• Studio equipment.

• Cine apparatus.

• Enlargers.

• Repairs.

• Developing and Printing.

• Part Exchanges.

&££££ the most varied and interesting selection of used^•^^
equipment In the COUNTRY !

SANDS HUNTER b CO. LTD.
37, BEDFORD ST., STRAND. LONDON, W.C.2.

'Phone.: Temple Bar 8858.
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ADEMCO AIDS TO

BETTER PHOTOGRAPHY

DRY MOUNTING EQUIPMENT. The Ademco Dry Mounting

range of equipment includes large professional presses for general

studio work, a hydraulic power press the model " B " portable press

and the Ademco Dry Mounting Iron for the amateur and small studio.

Suitable for operation off any AC/DC supply Ademco presses are

all thermostatically controlled and fitted with non-rusting precision-

made platens and base-plates.

TISSUES AND MOUNTS. Both single and double coated

tissues are available for mounting on normal mounts or for special

or difficult surfaces such as linen, Whatman board or wood. A
wide range of mounts and border tints, calendars, albums and

folders are always in stock for immediate delivery.

Model "/" Press with 12JX15W".
platen.

Ademco dry mounting iron for the

amateur or small studio.
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Model *\0"

platen.

Press with 7£xl0-m.Merrett Desk Trimmer with 8, 1 1, 13,

16, 20, 24, 30, 36, 42, 48 or 54-/7*. cut

MERRETT TRIMMERS
AND GUILLOTINES

An exceptionally wide range of
Merrett trimming equipment
caters for every requirement of
the professional photographer
and the D. & P. works. Made
to precision limits and equipped
with inch or metric scales they

ensure clean, accurate finishing

of mounts, prints, maps, plans,

etc.

Merrett Desk Trimmer, in sizes from 8 in. to 54 in. cut, is suitable for

all print trimming—from small photographs to large display pieces.

The large trimmers—24 in. to 54 in.—can be supplied complete with

a treadle and tubular steel framework to operate the cutting blade.

Merrett Guillotine is suitable for cutting card of various thicknesses,

as well as paper. The specially shaped spring blade gives a clean,

easy cut, and clips level with the baseboard for safe storage. The
sizes range from 1 1 in to 24 in. cut. A 24 in. Guillotine with clamp
is now available.

Merrett Guillotine with 11, 13, 16 or
24-in. cut.

THE ADHESIVE DRY MOUNTING CO., LTD.

26 STAMFORD STREET, LONDON, S.E.I

Waterloo 3484/5/6

Ademco and Merrett are registered trademarks of the Adhesive Dry Mounting, Co., Ltd.
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X<&

Film strip and
Slide Projector

Model K2S0

STILL
PROJECTION

The G.B.-Kershaw K250 gives brilliant

rojection of colour transparencies as

well as film strips and slides.

Main Features: All lenses

hard coated Instantly

interchangeable film

and slide carriers.

2 picture sizes (18 x

24 mm and 24 x 36 mm)
on standard 35 mm film.

Built-in mains switch.

Robust construction

—

Simple operation. Sturdy

carrying case accommodates

projector, film and slide

carriers, extra lenses and all

accessories.

£jiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii£

| Send for folders fully |

| describing Projector \

| and Screens. |
riiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiij;

Distributed by

G.B. EQUIPMENTS LTD., Photographic & Optical Division

Dept. BJPA/54, Mortimer House, 37-41 Mortimer Street, London, W.1

Tel: MUSeum 5432 ^-.
A Member qf the British Optical & Precision Engineers* Group IjfllUI
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First of the new

Ultra-modern cameras for

"best-ever" snapshots. So simple

to use — the novice can't go

wrong. New G.B.-Kershaw
cameras are smart, compact and
beautifully finished—are specially

designed for the snapshot

enthusiast.

THE '110' Snapshot camera

• f/i i fixed focus lens • Built-in view-

finder • Leatherette covered, satin

chromed pressed steel body • 12

exposures 2}" x 2
J" on Size-20 film

• Ever-ready case as extra.

cameras

THE f 630'

Supersnapshot camera

f/6.3 "coated" lens

3 shutter speeds

All-metal body, grained leather
cloth covered, satin chrome sides.

12 exposures 2 J* x 2 J" on
Size-20 film.

Ever-ready case as extra.

be sure—

with G. B.-KERSHAW
Please writefor details

0. B. EQUIPMENTS LTD., Photographic and Optical Division,

Dept. BJPA/54, Mortimer House, 37-41 Mortimer St., London, W.i US
MUSeum 5432 A Member of the Bri.ish Optical and Precision Engineers' Group.
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Renowned for reliability—
9J

from every point of the compass
Model 621
16mm Sound
Projector

Model 606
Screenmaster
8mm Projector

Model 613
16mm Silent

Projector

Model 605
Sportster

8mm Camera

Model 605TA
Viceroy 8mm
Camera with 3
Lens Turret

LL G.B.-fkll & Howell

cine-equipment is pre-

cision-built by British crafts-

men for long-life and de-

pendability. Please write for

illustrated literature, describing

the range of 8mm and 16mm
projectors, cine-cameras and

accessories.

Model 609
Arc Lamp
16mm Sound
Projector

Model 603
Auto Load 16mm
Camera and 603T
with 2 Lens
Turret

Accessories and
Spares

f.ftrZea e Hmoett
world-famous cine equipment

bached by a
world-wide organisation

G. B. EQUIPMENTS LTD., A Member ofthe British Optical and Precision Engineers' Group filllii

Dept. BJPA/54, Mortimer House, 37-41 Mortimer St., London, W.l MUSeum 5432
^^



THB BRITISH JOURNAL ALMANAC (1954) ADVERTISEMENTS 43

PROJECTOR
(16 mm Sound Film)

This claim can be fully substantiated

by demonstration at your nearest

supplier

Send to BTH for his address, and for

descriptive literature

Mazda lamps are fitted to all

BTH 16mm projectors

THE BRITISH THOMSON-HOUSTON COMPANY LIMITED • RUGBY ENGLAND
Member of the AEl group of companies

A 4151
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CHOOSE A

TRIPOD

tk* unfailing safeguard

against camera skaAe

STABILO It's no use wasting money on
"Jan unsteady tripod ! Choose

STEEL TRIPOD.. a STABILO and neither you nor

(Made in German/)

'

'"'your camera will make a mis-

take. The exclusive ribbed fluting of the legs makes it the

MOST RIGID TELESCOPIC TRIPOD available. Its RUST-
LESS STEEL CONSTRUCTION the best value.

Also available with

built-in ball and
socket head

POCKET TRIPODTHE "BILORET"
(Illustrated left)

The most compact, sturdy, and light miniature tripods. Model
1007, 7-section, legs of specially hardened light alloy tubes sliding

in grooves. Permanent coating, rubber foot points, head in

bright chrome finish. Closed 8±", extended 42^", weight 5± oz.

Also Model 1017, equipped with built-in ball-and-socket head
easily locked by an eccenter locking device. Closed 9±", extended
43^", weight 6£ oz. (also in brass as 2027).

Also available in round form—1027 in light alloy, and 2027 in

brass (the latter with or without Ball and Socket).

AND NOW—THE BELLA CAMERA 1

You will like the BELLA at first glance!

It is elegant, smart and slim and so simple

to use that even a novice will be able to obtain

first class black and white or colour pictures.

Yet the price is well within the reach of the
most modest purse.

The outstanding features are as follows:

—

# Colour corrected F9 achromatic lens focus-

sing from 5 ft. to infinity.

# Optical eyelevel built-in viewfmder. (for 8 pictures on 127 film)

# Shutter SYNCHRONIZED for time and instantaneous exposures.

# COLLAPSIBLE LENS TUBE which is spring mounted, thus ensuring exact

focussing without locking. Shutter automatically inoperative when tube
collapsed.

With its exceptional finish and precision the BELLA creates a new standard of

QUALITY in low priced cameras !

Distributed in Gt. Britain by ACTINA LTD.
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SELF OPENING "EASISET JJ

The " Easiset " Tripods are as rigid
as steel girders yet AUTOMATIC
IN ERECTION and surprisingly
light.

H 8 7

THE STANDARD MODEL
Engineers have evolved channelled

steel girders for maximum strength

and rigidity in building. The same
principle is used in the duraluminium
channelled sections of the "Easiset"
tripod, Light alloy, 4 ft.

THE "EASISET" MAJOR
^,'' Extends up to 5 ft. The two top sections

-*-•'' are of the sliding channelled type with a

locking screw allowing ADJUSTMENT OF HEIGHT. The two
lower sections are self opening. The MAJOR gives the

stability usually obtained from tripods of far greater weight.

Black permanent anodized finish. Weight 2± lb.

"GITZO" CABLE RELEASES
These shutter releases are of the highest quality, covered in black silk braid and
of the utmost flexibility. We can supply 100 different patterns, the more usual,

such as COMPUR, KODAK, LEICA, REFLEX KORELLE, ROLLEIFLEX, AGIFLEX,
in either the INSTANTANEOUS or TIME LOCK varieties. The COMPUR or
KODAK standard releases may be supplied in 3£ in., 6£
in., 9± in., 12 in., 18 in. r

Also ALL METAL RELEASES in 12, 18, 40 and 60>.

(Vario-Compur fitting) (Kodak fitting)

A. P. PARIS DARK SLIDES
A. P. PARIS were the originators of single metal dark
slides and have 50 years' experience in their manu-
facture. Very extensive range of fittings, including
ZEISS IKON, VOIGTLANDER, TP, CONTESSA and
V.N., in 3± in. x 2{ in., 4± in. x 3± in. and 9 cm. x 12
cm. sizes. Cut film holders in these same sizes.

An illustrated leaflet is supplied on request.

ACTINA- LONDON
10 DANE STREET,HIGH HOLBORN, LONDON W.C.1 Phone CHAneery 7566/7
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FOR AIDS TOWARDS
PHOTOGRAPHIC PERFECTION

FILTERS AND LENS HOODS FOR EVERY LENS
AND OF THE HIGHEST QUALITY FROM THE MOST EXTENSIVE

RANGE OF SIZES IN GREAT BRITAIN!

ACTINA "PLANOPTIC" FILTERS FROM CHANCE OPTICAL
GLASS are supplied in the most comprehensive range of colours and sizes and

may be easily interchanged in their respective HOLDERS, thus minimising the

cost and bulk when obtaining a combined set. They are polished to the highest

degree of optical perfection and absolutely plane parallel. Available in all sizes

from 18 to 41 mm. in YELLOW (light, medium and dark), GREEN (light and

medium), YELLOW-GREEN, BLUE, ORANGE, RED and ULTRA-VIOLET (haze).

ACTINA PROXIMAR SUPPLEMENTARY LENSES No. 1, 2 and 3

All high grade MENISCUS LENSES. No. 1 for close-ups between 40 in. and 22 in.

No. 2 for close-ups between 20 in. and 12 in. No. 3 for close-ups between 13 in.

and 9^ in. A complete FOCUSING CHART is supplied with each lens.

THE "3-SPRING ADJUSTABLE" FILTER
HOLDERS

With a reputation of long standing, this type of holder serves the purpose of

covering with each size of holder variations of lens mount diameters of 3 mm., so

that practically any lens mount between 18 and 45 mm. is covered by the nine

sizes available. It is now also provided with 3 SPRINGS permitting CENTRAL
FITTING on to the lens mount. Strongly constructed in BRASS chromium-plated.

Holder Size Holder Size

18/20 (19 mm. glass) 29/32 (31 mm. glass)

20/23 (22 mm. „ ) 33/36 (35 mm. „ )

22/25 (25 mm. „ ) 37/40 (38.5 mm. „ )

25/28 (28 mm. „ ) 40/43 (41 mm. „ )

43/45 (41 mm. „ )

A lenshood having the same thread as the
front element of the filter holder may be
supplied in each case, this being fitted in

place of the filter retaining ring, thus
forming a combined holder and lenshood
of very sturdy construction. (As illustrated)
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THE " COMPACT " FILTER HOLDER
(with sunk retaining ring)

A more simplified pattern of holder which may readily be fitted with all colours

of filter glasses and Supplementary Lenses. Despite their surprisingly low prices,

enabling most amateurs to purchase a complete set of mounted filters for

immediate use, these ACTINA holders are extremely well finished in BRASS
chromium plated. They are initially supplied complete with either filter glass

or a Supplementary Lens, but nevertheless also allow for interchange by unscrew-
ing the blackened sunk front. Their availability in 16 sizes meets the demand for

push-on filters to fit practically any existing type of camera.
Takes Filter Glass ^^^^ (Hoods bla-k plush coated Internally

or Supplementary ^BHHK^ Chromium plated Brass or Light Alloy.)

Compact
Holder
size

22 mm.
23 mm.
24 mm.
25 mm.
27 mm.
28 5 mm.
29 mm.
30 mm.
31 mm.
32 mm.
33 mm.
34 mm.
36 mm.
37 mm.
38 mm.
42 mm.

Lens size

19 mm.
21 mm.
22 mm.
22 mm.
25 mm.
25 mm.
26 mm.
28 mm.
28 mm.
28 mm.
31 mm.
31 mm.
33 mm.
35 mm.
35 mm.
38 mm.

a

" PUSH-ON " HOODS are available in each size to fit on the
front of these holders, or directly on to the lens mount.

PRACTOS " FOR VISUALLY DEFINING YOUR EXPOSURE!

Other ACTINA LINES include the following

CAMERAS: Bilora Cameras. ("BELLA," etc.)

CINE FILM: Bauchet Super Panchro Reversa
in

%
8 mm. Double Run, 9.5 mm. and 16 mm

CINE PROJECTORS: Dual size DITMAR
DUO and UNIVERSAL SPLICERS.

CINE SPOOLS and CANS: ACTINA and
CECOL in all substandard capacities.

All ACTINA products are obtainable from leading dealers
write to us for complete illustrated catalogue.

Quickly focussed to any eyesight.
Awell proven instrument—backed by more
than 20 years' experience.

^Widest range of readings determi-
ning accurate exposures under the most
extreme conditions (now with scale exten-
ded for strong sunlight.)

0Small angle of admission aiming at

most central portion of the field.

The PRACTOS sells at a very modest price

and will promptly repay its cost.

(fully descriptive catalogue on application).

PROJECTION SCREENS: "STELLIRA."
FOLDERS AND MOUNTS "ACTINA."
LUXAFLASH: Bilora LUXA 2 A. POCKET

FLASH UNIT.
MEASURES: Glass Graduated oz./ccs.

PAPERS: ACTINABROM and ACTINAX.
ACTINO PHOTO ELECTRIC EXPOSURE

METERS.

throughout the country, but in case of difficulty

ACT NALONDON
10 DANE STREET, HIGH HOLBORN LONDON, W.C.1 Phone CHAncery 7566/7
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The RAINES
Photographic Service

PROFESSIONAL
Bromide Printing & Enlarging - Carbon Printing - Mounting

Negative Retouching & Artists' Finishing

AMATEUR
Developing & Printing - Miniature Processing

Lantern Slides - Film & Paper Positive Strips

COMMERCIAL
Photo-Montage & Murals Giant Enlargements

K \1\KS & Co. (Ealing) Ltd.
The Studios, Ealing, Loudon, W.5 • 'Phone: Ealing 3177

15 mm. STORAGE & INDEXING
the ^^vftuw^

*W. TKAOt MAM.
SYSTEM

Quickest and Easiest
The Fllmdex system provides easy and compact filing for all

35 mm. film—and the Index method used gives Instant tracing

of any frame desired. Filmdex Is a boon for any collection,

because it can be expanded as required.

Satisfied users include Government Departments, Hospitals and

industrial concerns as well as thousands of amateur and

professional photographers.

Write for illustrated brochure and full details to :

FILMDEX LTD. 1 WILTON MEWS, LONDON, 8.W.1, ENG.



THE BRITISH JOURNAL ALMANAC (1954) ADVERTISEMENTS 49

•FOR THE SMALLEST ACCESSORY TO THE LARGEST CAMERA'

Photographic Specialists

UNSOLICITED TESTIMONY

"I collected the Camera from the local Post Office yesterday—it looks to me a very
good job. 1 have to thank you for the courteous manner in which you have
attended to all my wants. It is indeed pleasant to have had dealings with such an
obliging concern.'' L.H.D.—KENYA COLONY.
" Thank you very much for the splendid camera which came to hand safely. The

camera is doing very nicely and many photographers have admired same. Once
more thank you very much." I.A. A.—NIGERIA.

Apparatus by Makers of Repute

NEW AND
SECOND-HAND
Cameras of every description

and size, Lenses, Enlargers,

Binoculars, Cine Cameras,

Projectors, etc.

ALSO
ACCESSORIES

& GENERAL SUPPLIES
HIGH-CLASS APPARATUS Purchased for Cash, Exchanged

or Sold on Commission. VALUATIONS FREE.

Call, write or phone, stating requirements to :

—

The London Camera Exchange co. Ltd

35 BUCKLERSBURY, QUEEN VICTORIA STREET
LONDON, E.C.4

(One minute from Bank of England, Stock Exchange and Mansion House)

Telegrams: Loncamerex, Cannon, London Telephone: City 4591
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CAMPKINS of
suppliers of everything fAMRR1W%GE
photographic—A to Z ^*"**** *%)E

Agfa Color Films Nebro Items
Binoculars Optical Condensers
Cine Projectors Pathescope Goods
Dark Room Necessities Quality Albums
Enlargers Retouching Knives
Filters Squeegees
Glass Measures Trimmers
Hunter Screens Universal Tanks
llford HP 3 Viewers
Johnson Chemicals Wray Lenses
Kodak Supplies Xylonite Dishes
Leica Cameras Yuletide Folders
Mounts Zeiss Equipment

.... friendly advice and sound Information

NEW GOODS FROM USED ITEMS FROM
Campkins Camera Shop, A. Sidney Campkin & Sons,

1, ROSE CRESCENT, CAMBRIDGE, ENG. 11 , ROSE CRESCENT.CAMBRIDGE, ENG.
Telephone 2999 Established 1800



THE BRITISH JOURNAL ALMANAC (1954) ADVERTISEMENTS 51

SPOTLIGHTS
FLOODLIGHTS

OVERHEAD AND
PORTABLE UNITS

ALL AVAILABLE
TO THE

PHOTOGRAPHER
AT TRADE

PRICES

DIRECT FROM
OUR WORKS

SEND FOR
CATALOGUE

D. WALTER & Co. Ltd.

Illuminating Engineers

61-63, LANT ST., S.E.I

Tel.: HOP 3651
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Illustrated

lists and sup-

plies obtainable

direct from the

manufacturers only.

TAKES AND FINISHES PHOTOGRAPHS IN

BLACK A WHITE IN LESS THAN 5 MINUTES

HO PLAT£$!HO FILMS!HODARKROOM!
A complete studio and dark-room process normally

requiring \ hour can be accomplished In less than 5

minutes with the •• JANO " CAMERA.

Takes photos on paper cards 5$ x 3$ size. Suitable for

Indoor or Outdoor photography.

COMPLETELY PORTABLE.

j

lr£
The Ideal Camera

for Tourists Trade,

Fairs, Garden Parties,

etc, etc.

T^nn pAmprA fo 2 * harrow road • (corner)
cJiVlVlJ V/C\I\\tM<\ V*U. EDGWARE ROAD • LONDON • W.2

(Formerly M. Janovlcch & Co). 'Phone: PADdlngton 7581

WHILE-YOU-WAIT CAMERA SPECIALISTS FOR OVER 25 YEARS
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OVERSEAS AGENTS AND
STOCKISTS OF JOHNSON PRODUCTS

ADEN. S. E. Delbourgo (Aden) Ltd., Steamer Point, ADEN.
ARGENTINE. Rossi & Lavarello, S.R.L, Corrientes 678, BUENOS AIRES.

AUSTRIA. C. Knodler & Co., Webgasse 2a, VIENNA VI.

AUSTRALIA. H. Bleakley Photographies Pty. Ltd., 397/399 Kent Street, SYDNEY, N.S.W.
BAHREIN ISLAND. N. Murad, Modern Art Studio, BAHREIN ISLAND.
BELGIUM. J. Haesaerts & Fils, Marche St. Jacques 9, ANTWERP.
BRAZIL. Brasport, Ltda., Rua Aurora 955, SAO PAULO ; also Rua Mexico 128-2° Slj.,

RIO DE JANEIRO.
BRITISH GUIANA. Acme Photographic Supplies, 124 Regent and King Streets, GEORGE-

TOWN.
BURMA. D. A. Ahuja, 134 Sule Pagoda Road, RANGOON.
CANADA. Arrow Films Ltd., 214 Adelaide Street West, TORONTO.
CEYLON. Chas. Gouldson Ltd., Imperial Bank Buildings, COLOMBO.
CUBA. Union Trading (Caribe) Co., Humboldt No. 7, HABANA.
CYPRUS. Sheridan (Orient) Ltd., 53/55 Tricoupi Street, NICOSIA.
DENMARK. J. Polack A/S, Vestergade 12a, COPENHAGEN.
EGYPT. W. A. Lancaster & Son, 1 1 Emad El Dine Street, CAIRO, and at ALEXANDRIA.
EIRE. Slattery Allan & Co. Ltd., 162 Parnell Street, DUBLIN.
FINLAND. Oy Havulinna, Vuorikatu 16a, HELSINKI.

FRANCE. Exclusivites Telos, 58 Rue de Clichy, PARIS, 9e.

GIBRALTAR. A. G. Day & Sons, 14 Bomb House Lane, GIBRALTAR.
GOLD COAST. N.V. H.v. J. F. Sick & Co., KUMASI and ACCRA.
GREECE. T. J. Spyrides, Rue Char Trikoupi 13, ATHENS.
HOLLAND. E. Fischel, Jr. N.V. Gelderschekade 88, AMSTERDAM, C.

HONG KONG. H. M. Hodges Ltd., 1 147/8 Alexandra House, HONG KONG.
INDIA. Allied Photographies Ltd., Kasturi Building, Jamshedji Tata Road, BOMBAY, I, ;

Branches at CALCUTTA, MADRAS and NEW DELHI.
INDONESIA. N. V. Handels v.h., Reiss & Co., DJAKARTA.
IRAQ. A. R. Thaddeus, 1 1/203, Muraba, BAGHDAD.
ISRAEL. A. Berner, 15 Rothschild Blvd., TEL-AVIV.
ITALY. La Meccanoptica, Corso Italia 8, MILAN.
JAMAICA. Lamberts Camera Corner, 72 East Queen Street, KINGSTON.
JORDAN (HASHEMITE KINGDOM OF THE). Hagop Berberian & Son, P.O. Box 209,

AMMAN.
KENYA. A. H. Wardle & Co. Ltd., Post Box 103, NAIROBI.
LEBANON. Gabriel S. Antaki, B.P. 1236, BEYROUTH.
MALAYA. Diethelm & Co. Ltd., 1 39/ 149b Market Street, SINGAPORE, and at PENANG.
MALTA. Day, Son & Miller, 32b South Street, VALETTA.
NEW ZEALAND. H. E. Perry Ltd., 705 Colombo Street, CHRISTCHURCH ; also

AUCKLAND, WELLINGTON and DUNEDIN.
NIGERIA. United Africa Co. Ltd., Photographic Dept., P.O. Box 559, LAGOS.
NORWAY. Gerh. Ludvigsen, A/S, Dronningensgt 34, OSLO.
PAKISTAN. Allied Photographies (Pakistan) Ltd., Qamar House, 1st Floor, Bunder Road,

KARACHI, Branch at LAHORE.
PERSIA. M. Babajanian, Avenue Shah, TEHERAN.
PORTUGAL. J. C. Alvarez Lda, 205 Rua Augusta, LISBON.
PORTUGUESE E. AFRICA. R. Lobo Lda., P.O. Box 526, LOURENCO MARQUES.
PORTUGUESE W. AFRICA. Radio Foto Bazar, Caixa Postal 68, Sa Da Bandeira, ANGOLA.
RHODESIA (S. & N.). Peterhouse Ltd., P.O. Box 2238, SALISBURY.
SIAM. Diethelm & Co. Ltd., BANGKOK.
SOUTH AFRICA. Peterhouse Ltd., 3-22 Barrack Street, CAPE TOWN ; also DURBAN

and JOHANNESBURG.
SPAIN. Importadora Cinematografiea Fotografica Iberica, Paseo de la Castellana 13, MADRID.
SWEDEN. Hugo Svensson & Co., Fotoakt, Storgatan 13, GOTHENBURG and STOCKHOLM.
SWITZERLAND. Perrot, S.A., BIENNE.
SYRIA. G. S. Antaki, P.B. 2270, DAMASCUS.
TANGANYIKA. A. H. Wardle & Co. Ltd., Post Box 224, DAR ES SALAAM.
TURKEY. Lumiyer, Istiklal Caddesi 519/21, Tunel Meydani, ISTANBUL.
UGANDA. A. H. Wardle & Co. Ltd., Post Box 103, NAIROBI.
U.S.A. General International Importers, 136 Charles Street, Boston 14, MASS.
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In addition to Metol, Hydroquinone, Pyro and other reagents, Johnsons

of Hendon manufacture a wide range of packed developers for indus-

trial, commercial and professional users. Recent introductions in the

field of special purpose developers include X-RAYSOL, concentrated

developer for X-Ray films and plates ; UNILITH, for litho-negative

materials ; and PHOTOPRESS, a fast-working developer (1^-3 minutes)

giving fine grain and normal contrast. Johnson X-Ray Developer,

specially compounded to suit all makes and types of X-Ray film, is

in use by hospitals and institutions all over the world.
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Commercial photographers find Johnson Packed developers easy to

prepare, stable in stock solution and economical in use. The new
M-Q formula, Developer 468, contains, in powder form, wetting agent

(326) and Johnson ' 142,' developer improver. It produces an excellent

blue-black image on all types of contact paper and has great latitude.

It is equally suitable for bromide paper and negative material. For

negative processing where fineness of grain is of paramount importance

MERITOL-METOL is acknowledged to be one of the best developers

yet produced.
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Long acquaintance with the requirements of the amateur photographer
enables Johnsons of Hendon to produce every chemical preparation

he is likely to require in economical, convenient and easily prepared
packings. A new addition to the popular range of concentrated
developers (AZOL, BROMIDE, CHLORQUINOL, MERITOL-METOL,
UNITOL and UNIVERSAL) is CAPITOL, a negative developer which
has the property of increasing effective film speed by 200-500 per cent
without excessive contrast.

THE COLOUR SCREEN OUTFIT contains everything required for

experimenting with this simple and interesting additive process.

(Booklet on request.)

I
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One of the most important accessories in any darkroom is th

ing tank and the Johnson range of tanks, backed by many years of

experience in their manufacture, are acknowledged to be among the

world's best. J-20 takes all 120/620 films ; UNIVERSAL ADJUSTABLE
from size 116 down to 16 mm. ; APRON, 120, 127 or 116 ; 35 mm.,

a full-length 35 mm. and the CUTPLATE is adjustable for flat films

and plates in all sizes up to 5x4 in. Other accessories illustrated

above are ENLARGING PAPER HOLDERS (Masking Frames) and the

EXACTUM CONTACT PRINTER.
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The Johnson range of Darkroom Accessories covers every possible item

that both Commercial and Amateur users will need. Special attention

has been given to the beginner's requirements with the Johnson Home
Photography Outfits which have been outstandingly successful in giving

many thousands a chance to start for a very moderate outlay. Inex-

pensive Flash outfits include No. I, complete with 4 flashbulbs and

clip-on reflector, and the new Model O Capacitor Flashgun. A new
model of the Exactum Postcard Enlarger makes postcard size prints

from 35 mm. (24x36 mm.) negatives.



V/7 A sturdy, practical enlarger
for negatives up to 2^- in. square.
Price includes double condensers
and high-quality anastigmat lens.

Smooth friction focusing, steel-

braced baseboard.

V/8 Similar design to V/7 for 2£ x 3£ in. negatives.

Double condensers, anastigmat lens. Both models
have convenient clamp clutch for one hand raising

and lowering of head.

V/28 For 2£x3£ in. (6x9 cm). Counterbalanced head (which can also be turned
horizontally) held by quick-release clamp. Supplied fitted for Tungsten or Mercury
Vapour illuminant. 2 in. (50 mm.), 3 in. (75 mm.) or 4 in. (100 mm.) lenses can
be supplied. Illustrated Brochures on request.
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Large lamphouse with adjustable lamp position for Tungsten or M.V. is

ventilated by air ducts. 7 in. optically polished condenser gives perfectly

even illumination, high speed and finest contrast. Dallmeyer f/4.5, 6 in.

(150 mm.) focus lens normally supplied but enlarger will also accommodate
lenses down to 2 in. (50 mm.) in quickly interchangeable mounts.

Fully illustrated brochure on request.
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The perfection of all enlargements depends on correct exposure. The new Johnson
Enlarger Time Switch gives any desired exposure from one second to five minutes and
automatically turns off the enlarger light at the end of the predetermined exposure
period. Short or long exposures are timed with equal accuracy. Operation is

extremely simple ; set the switch by turning the pointer, as instructed on the dial,

and then set to the selected period. A separate side switch provides the light for

focusing. By pressing the button on the top of the timer the enlarger light is brought
on, synchronised with the start of the pointer. When the latter reaches zero the
circuit is broken and the pointer stops. The Johnson Enlarger Time Switch is a

precision-built instrument that will give years of dependable service. (Dimensions :

3-rV in. wide, 4-^ in. deep, 2\ in. high. For all voltages up to 250, A.C. only. Ma:
load 3 amps.)

,.
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ENLARGER PRINTER
Twin lenses, 2 in. and 4 in.,

both with automatic focus-

ing. Enlarges up to 6^x8^
in. or 18x24 cm. from all

negatives 35 mm. to 2£x3£
in. (6x9 cm.).

Brochure on request.

JOHNSON-KEEN
* EN-PRINTER*
Specially designed for the high-speed production
of small enlargements to a standard size, i.e., on
3^x4^ in. paper. Fully-automatic focusing by one
lever with five stop positions. Automatic number-
ing and automatic delivery to developer. Timer
can be fitted if required.

Brochure on request.
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The design of the Johnson Super Gloss Dryers is based on a lifetime of experience in

the perfect drying and glazing of photographic papers. Their high efficiency and
performance has been tested by years of practical use in the largest photo-finishing
establishments in the world.

Model 35. Output 750 2£x3£ in. (6x9 cm.) prints per hour. Drum : diameter
17 in. (425 mm.), width 16 in. (400 mm.).

Model 38 (above). Output 1,250 prints per hour. Drum : diameter 22£ in.

(565 mm.), width 19 in. (482 mm.).

Model 55. Output 2,000 prints per hour. Drum : diameter 24 in. (600 mm.),
width 24 in. (600 mm.).

Fully descriptive brochures and prices on application.

JOHNSONS
HENDON

OF HENDON
LONDON

LIMITED
ENGLAND
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CAMERAS

EURING the last few-

years no photographic

development has been so

outstanding as the ascendancy of

Ross Ensign products and proof

of this claim will certainly be

found in the latest range of

cameras and accessories.

Britain has unique design and

manufacturing facilities in the

Ross Ensign factories, which con-

tribute two notable benefits to

their photographic products.

First, greatly improved optical

and mechanical design, which

only combined planning at the

drawing board stage can ensure.

Second, the benefits of precision

engineering, allied to rigid con-

trol of optical performance, which

only specialist manufacturers can

exercise over their products.

The Snapper is the ideal first

folding camera for the beginner.

The model illustrated is fitted

with a lens in a focusing mount,
optical viewfinder and synchro-

flash contacts. Models with alter-

native combinations of lens and
shutter will be available shortly.

All Ross Ensign products have

been planned to the very last

detail, a notable example being

that any part required for servic-

ing may be obtained by reference

to the " Ensign Service Manual
'*

which is in the possession of

A folding viewfinder hood, swing
cradle loading chamber and pres-

sure die-cast body are some of

the new and exclusive features of
the 1954 Ful-Vue Super Camera.
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every leading photographic dealer

at home and abroad. It includes

a service diagram from which any

tiny component can be identified

and renewed if ever necessary.

The specifications of this year's

cameras show a clear understand-

ing of the requirements expressed

by the majority of keen photo-

graphers and a practical endeavour

to provide good value within a

reasonable price range.

The most interesting news item is

that an entirely original Ful-Vue

is on its way. Known as the Ful-

The Autorange 16-20 fitted with

75mm. Ross Xpres f/3.5 lens still

holds its own as Britain's most
distinguished coupled rangefinder
camera. A unique feature of this

model is the combination of
rangefinder and Alhada viewfinder.

The Selfix 820 Special has a
built-in rangefinder and takes

either twelve 2\in. square or eight

2\ x 3\in. pictures on 120 or 620
roll film. The 105mm. Ross Xpres
f/3.8 colour corrected and coated
lens makes it an excellent model
for amateur and professional alike.

Vue Super, it will incorporate all

the improvements and new fea-

tures suggested by the manufacture

of over a million of these cameras

since the last model was intro-

duced. The Ful-Vue Super will

be the finest twin-lens box camera

ever offered to the public.

The Snapper, also, will soon be

available with different combina-

tions of lens and shutter. It will

offer the beginner and the enthu-

siast alike ideal equipment for

photography under varied lighting

conditions.

Other Ross Ensign miniatures will

include the Selfix 16-20 and 12-20

series of cameras with Rosstar or

Ross Xpres lenses, which are

already firm favourites.

At the other end of the scale,

such cameras as the Selfix 820

Special and the Autorange 16-20

will provide the experts with high-

class photographic instruments

which will do justice to their

greater experience and skill.
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LENSES

QOSS specialise in the

construction of optical

goods for every purpose

and a wide range of lenses is

available to manufacturers of

photographic equipment, profes-

sional photographers and scientific

workers in every field.

This 5in. Ross Xpres wide angle

lens in Epsilon shutter is one of

the special objectives designed for

use in view cameras such as the

M.P.P. and the Speed Graphic.

For well over a century an in-

sistence on the highest possible

standards of workmanship has been

maintained. Since the earliest

days of photography, camera

manufacturers have recognised the

superb quality of Ross lenses and

users have come to accept the

name of ROSS as synonymous

with excellence in optical perfor-

mance. The R.A.F., colonial and

foreign Governments and the

leading commercial survey com-

panies also insist on Ross lenses

for aerial survey and reconnais-

sance.

In the following pages the most

popular standard Ross lenses are

listed and as will be seen from

the tables, many of the profes-

sional lenses can now be supplied

in flash synchronised shutters.

Enquiries are also welcomed for

a variety of optical instruments

including precision equipment for

lens and instrument testing.

One of the Ross Resolux lenses

specially computed for enlarging

negatives up to 2\ x 3\in.
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ROSS XPRES F/4.5 SERIES

Focal length Field covered Flange Mount

in. nominal

4 x 5 in. or 9 x 12 cm.

4|- x 61 in. or 12 x 16 cm.

5 x 7 in. or 13 x 18 cm.

61 x 81 in. or 18 x 24 cm.

8 x 10 in. or 20 x 25 cm.

10 x 12 in. or 25 x 30 cm.

in.x24 t.p.i.

* Focussing

* Iris

* Iris

* Iris

*Iris

Iris

6

7i

81

10

12

14

152 mm.
184 mm.
216 mm.
254 mm.
305 mm.
356 mm.

21

21

21

21

31

41

ROSS LENSES IN EPSILON SHUTTERS

Focal length Type and aperture
Shutter
speeds

Maximum field covered

nominal mm.
Rosstar f/4.5

tRoss Xpres f/3.5

Ross Xpres f/3.5

tRosstar f/4.5

tRoss Xpres f/3.8

Ross Xpres f/4.5 W.A.

4 or 8

4 or 8

8

4 or 8

4 or 8

8

1 f x 21in. or 4.5 x 6 cm.

lfx 21in. or 4.5 x 6 cm.

21 x 21in. or 6 x 6 cm.

21 x 31in. or 6 x 9 cm.

21 x 31in. or 6 x 9 cm.

4 x 5 in. or 9 x 12 cm.

3 in.

3 in.

3rVin.

4 in.

4 in.

5 in.

75

75

77.5

105

105

127

ROSS XPRES F/4 WIDE ANGLE SERIES

Focal length Field covered at f/4 Flange Mount

in. nominal

4 x 5 in. or 9 x 12 cm.

4 x 5 in. or 9 x 12 cm.

4f x 61 in. or 12 x 16 cm.

7 x 9 in. or 18 x 24 cm.

8 x 10 in. or 20 x 25 cm.

in. x 24 t.p.i.

* Iris

* Iris

* Iris

*Iris

* Iris

4

5

6

8*

10

102 mm.
127 mm.
153 mm.
210 mm.
254 mm.

H
U
2

21

ROSS HOMOCENTRIC F/6.3 SERIES

Focal length Field covered Flange Mount

in. nominal in. x 24 t.p.i.

* Iris

Iris

Iris

Iris

7

8*

10

12

178 mm.
216 mm.
254 mm.
305 mm.

41 x 61 in. or 1

5 x 71 in. or 1

61 x 81 in. or 1

8 x 10 in. or 2

2 x 16 cr

3 x 18 cr

8 x 24 cr

x 25cr

n.

i.

n.

n.

11

H
21

21

' These lenses are also supplied in Compur or Compound shutters to special order.

t Denotes front cell focussing.
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ROSS XTRALUX LENSES FOR LE1CA CAMERAS
Focal length Angle of view Aperture Special notes

nominal cm.

24 mm. 27°, 36 mm. 39° f/2 Retractable mount2 in. 5

3* in. 9 24 mm. 15°, 36 mm. 22° f/3.5 Rigid mount

5* in. 13.5 24 mm. 10°, 36 mm. 15° f/4.5 Rigid mount

ROSS RESOLUX ENLARGER LENSES

Focal length Aperture Negative size covered
Flange
diameter

nominal

2 in.

3y in.

4| in.

5

9

11

f/3.5

f/4

f/4

1 x \\ in. or 24 x 36 mm.

2i x 2\ in. or 6 x 6 cm.

2J x 3i in. or 6 x 9 cm.

39 mm.
39 mm.
39 mm.

* Extension tubes are available for all 35 mm. enlargers if required.

ROSS GAUGE PROJECTION LENSES

Focal length Field diameter Condenser recommended

in. nominal inches Focal length

2i 57 mni- 1 4| in

4i 1 14 mm. 2 31 or 1
r in.

9 229 mm. 3 5j in

ROSS APO PROCESS LENSES AND PRISMS

Full
Aperture

Maximum field covered Prisms

Focal
length

Object and Image
same size

Image half size

of object
Opening

in. mm.

f/ 10

in. cm. in. cm. in. mm.

91 241 8x 10 20 x 25 5x 7 lOx 16 2i 57

13 330 f/10 lOx 12 25 x 30 8x 10 20 x 25 3 76

18 457 f/10 14x18 35 x 45 11 xl4 27 x 35 3 76

21 533 f/10 16x20 40 x 50 13x 16 33 x 40 34j 4 83

25 635 f/10 20x24 50 x 60 14x 18 35 x 45 4 102

30 762 f/12.5 20x30 50 x 75 20x24 50 x 60 4 102

36 914 f / 12.5 24x36 60 x 90 24x30 60 x 75 4i 114

42 1067 f/12.5 30x40 75 x 100 30x36 75 x 90 5i 133

48 1219 f/12.5 36x48 90x120 36x40 90 x 100 5i 133



The British Journal Almanac (1954) Advertisements 71

ACCESSORIES

HE range of accessories

for Ross Ensign equip-

ment includes leather

slip-in and ever-ready cases for

the entire range of cameras.

A standard flash unit is also

available, suitable for use on any

camera fitted with synchroflash

contacts. This unit may be

attached to the camera by means

of a bracket which is provided, or

mounted on a tripod for use at a

distance from the camera position.

The Ross Ensign Standard
Enlarger provides the ideal home
equipment for every keen photo-

Standard Enlarger with

f/4.5 coated projection

lens for negatives up
to 2\ x 3\in.

grapher. It will take negatives up

to 2\ x 3^in. and has a coated

f/4.5 lens specially designed for

enlarging. Prints up to 15 x 12in.

The Ross Ensign Universal
Splicer. An all-purpose model
suitable for editing any type of
narrow gauge cinematograph film.

can be made on the baseboard

and larger prints can be produced

by rotating the lamphouse on the

column.

For the cine enthusiast, Ross

Ensign Universal and Popular

Splicers cover every size of

narrow gauge film. With the

Universal model any narrow

gauge film can be handled on

the same instrument, while the

Popular model provides a single

purpose splicer for either 8mm.,

9.5mm., or 16mm. film.

Ultrachrome film is available in

sizes to fit any Ensign camera and

its wide latitude combined with

fine grain will ensure excellent

results from miniature negatives.
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BINOCULARS

El
VERY keen sports-

man chooses Ross

binoculars for

their incomparable definition

and brilliance. These famous

British binoculars are made

in various sizes for every

outdoor activity in different magnifications as

shown in the table below. The range includes

the now popular Operos theatre glasses.

Model Magnification
Object Glass

diam.
Field of view
at 1000 yards

Steptron 8x 30 mm. 150 yards
Stepvue 8x 30 mm. 122 „

Stepruva 9x 35 mm. 128 „

Spectaross 8x 40 mm. 109 „

Steplux 7x 50 mm. 122 ,.

Stepmur lOx 50 mm. 115 ..

Stepsun 12x 50 mm. 96 „

Tropical 7 7x 40 mm. 164 „

Tropical 10 10 x 50 mm. 115 „

PROJECTION EQUIPMENT
Ross Epidiascopes are now used in the majority of large schools,

universities and technical colleges for lecturing to large audiences.

This versatile teaching aid enables any type of original from solid

objects to the modern film strip to be projected.

Ross 35mm. sound film projectors are also available for use in cinema

and television networks.

ROSS ENSIGN LTD., WALTHAMSTOW, LONDON, E.17.

Cables : Enros, London.

Telephone: LARkswood 5555. Telegrams: Enros-Easphone, London.

Cinematograph Division : 3, North Side, Clapham Common, S.W.4

Telephone : MACaulay 2472. Telegrams : Rossicaste, Souphone, London.
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A ROLLEIFLEX
PICTURE

taken by Mr A.
Gregory and repro-
duced by courtesy
of The Times (World
Copyright) and by
kind permission of
The Himalayan Com-
mittee.

THE CAMERA OF BRILLIANT ACHIEVEMENTS

Mr A. Gregory, one of the members of the triumphant 1953

BRITISH EVEREST EXPEDITION, took a series of remarkable

photographs with the Rolleiflex Camera. Illustrated here is

a dramatic incident showing Bourdillon (left) and Evans

exhausted and resting at the South Col on their return from

the South Summit.

The supply in the U.K. is still limited by import restrictions but many useful accessories are available from
the Sole U.K. Importers of Rolleiflex and Rotleicord. Illustrated Brochure available upon request.

TELEPHONE: HOLBORN 7311-2 (2 LINES) CABLES: BUXHUNTER, HOLB. LONDON
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This famous range covers every requirement of

negative and represents unequalled value whether for

miniaturist, amateur or professional.

WASP MINIATURE for general 35 mm. work.

WASP MINIATURE, special model for Leica users.

WASP JUNIOR DE LUXE for all negatives up to

2f <2±" (6x6 cm.).

WASP '120' for all negatives up to 3i"x2i" with new
features at a popular price.

WASP HA for all negatives up to 3±" X 2±" for those

who can afford the little bit more.

WASP III and IIIA. Model III all sizes to ±-plate. IIIA

I sizes to 5" x 4". The ideal enlargers for professional

use.

FACTORIES AT LONDON AND LEIGHTON BUZZARD



R.F.HUNTER LTD.
PRODUCERS AND DISTRIBUTORS

OF UNIQUE FIRST CLASS PHOTOGRAPHIC EQUIPMENT

"CELFIX HOUSEV 51 GRAYS INN RD., LONDON, W.C. I HUNT-PIT
SERIES „

Recently introduced and bids fair

to become as popular as the

famous Paterson Tanks. Its in-

genious design combines sim-

plicity of operation with success-

ful performance—even for the

beginner. Made of translucent

plastic it provides its own safe-

light. Masks for the poputai

film and provision for 35 mm.
16-page illustrated Instruction

Manual free with every printer.

There is also the Paterson 2" •• V
Viewer which carries its own
slides.

TELEPHONE: HOLBORN 7311-2 (2 LINES) CABLES: BUXHUNTER, HOLB. LONDON
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The Traveller folds up compactly, the screen
surface protected by metal case. It is light and
easily carried and is all in one piece.

This first-class tripod type screen is

increasingly popular because it can be
set up in any convenient place on its

own stand. Versatile in use and quickly

adjusted in height it is equally suitable

for large halls or private use.

The Traveller range includes models
extending to the square shape (for

film-strip and slide projection) and
wall-hanging types.

THE RANGE OF HUNTER
SCREENS INCLUDES:

THE
WORLD-FAMOUS

'CELFIX9

SELF-RECTA DE LUXE
SELF-RECTA

ROLLER SCREENS
RAYBRITE SCREENS

All the above are available in the
famous 'Celfix' Crystal Glass Beaded
or Blankana White surfaces. A
brochure giving full details is available.

FACTORIES AT LONDON AND LEIGHTON BUZZARD
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Panchromatic

Stf HPS

m® hp ?

SiClJ Soft Gradation Panchromatic

a(j FP Special

2i^J Special Rapid Panchromatic

QQJ?(Dia(D

PLATES

Non-Panchromatic

Orthotone

Selochrome

Chromatic

m* Zenith

Graphic Arts

The very wide choice of Ilford plates available

for the graphic arts satisfies the requirements of
all photomechanical reproduction processes, in-

cluding blockmaking, photolithography, photo-
gravure and silk screen work, in monochrome
or colour. Throughout the range, improvements
and additions are constantly being made to keep
pace with modern requirements.

Above: Negative by Fred Ash Studios, Liverpool, on

Ilford HP 3 plate.

below: Negative by Arthur Jones, Wembley Stadium
Ltd. , on Ilford HPS plate with electronic flash.

ible
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Panchromatic

FLAT FILMS

$r HPS

3S
&

HP3

8SP fp5

Non- Panchromatic

Hyperchromatic

Selochrome

Commercial Ortho

Graphic Arts

All Ilford films for the graphic arts are now
coated on the new Ilford S.R. (shrink-resisting)

base. Made by a special process which practically

eliminates residual strain, this base possesses in

high degree the quality of retaining its shape in all

conditions of use, enabling films to be employed
for many processes where the use of plates has

hitherto been essential.

Above: Negative by John Adams, a.i.B.p., on Ilford

HP) flat film.

Be/on>: Negative by Nornard Inglis on Ilford HPS.
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Roll Films

32' HP3

FP3

Selochfome

FILMS

Roll '3510111 Colour

35 mm Miniature Films

82' HP3

FP3

Pan F

Colour Film
(

D'

Ilford Colour Film 'D' gives transparencies of

great brilliance and fidelity. It is balanced for use

in daylight but may be exposed to photoflood
lighting with equal success when used with Ilford

filter N0.351. Supplied in 35 mm 20-exposure cas-

settes which must be returned to Ilford Limited
for processing.

Meter Settings

Daylight: Ilford meter 23 Weston meter I

Photoflood: Ilford meter 17 Weston meter 2

Above left: Negative on IlfordHP $ rollfilm.

Above right: Negative by Guy Withers on Ilford HP

3

3 5 mm film.

Below: Reproduced from a transparency on Ilford

Colour Film *D\
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Bromide

s rtf a trueIlford Bromide paper gives prints of a true

black image colour. An extremely wide range of
surfaces and a choice of up to five evenly spaced
contrast grades caters for every type of subject

and negative.

Plastika

Ilford Plastika is a special enlarging paper
which produces prints of a beautiful warm-black
image colour. The easiest of all papers to handle,

it possesses exceptional latitude in exposure and
development and is supplied in nine different

surfaces.

mm®
PAPERS

Multigrade

Ilford Multigrade paper provides the means of
printing all types of negatives from one box of
paper. With a set of three yellow niters of increas-

ing depth, a range of four distinct contrast grades

can be obtained. Made in two surfaces, Glossy
and Velvet Stipple.

Contact

Ilford Contact paper gives prints of a pleasing

blue-black image colour and is supplied in two
different surfaces. It possesses great latitude in

exposure and development, and is completely
resistant to fog and stain on prolonged develop-

Document

Ilford Document papers are made in many
different varieties for copying drawings, plans,

and all kinds of written or printed matter by any
of the established photographic methods, in-

cluding reflex printing and photography in

special document copying cameras.

Above: Negative by Ronald Traube on I/ford HPS
flat film.

Below: s.S. United States. Negative by R. G. Lock,

A.R.P.S., on Ilford HP 3.
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OUTBID

X-RAY FILMS

Industrial Film A
A high speed film for use with salt screens in

the radiography of heavy subjects.

Industrial Film B
A fast film giving good definition and contrast,

for general use with or without lead screens.

Industrial Film C
A high contrast, fine grain film recommended

when fine detail is of primary importance.

Industrial Film F

A slow film with extremely fine grain for use

when the highest possible definition is essential.

Industrial Film G
A very fast film for use with lead screens, par-

ticularly recommended for gamma radiography.

itandard Film
Recommended for general medical radio-

graphy, giving results of great detail and
brilliance with salt intensifying screens, but

suitable also for non-screen exposures.

Red Seal Film
A very fast, screen-type film for use where the

highest possible sensitivity is required, as in rapid

serial radiography and all extensive examinations.

Ilfex Film
A non-screen film of extremely high speed for

use where maximum definition is required.

Salt Intensifying Screens
Standard: For general use in medical radiography,

giving ample speed and excellent definition.

High Definition: For maximum detail in medical

radiography: suitable also for industrial work.

H. V: Faster than Standard screens and particular-

ly recommended for high voltage medical work.

Fluora^ure: Invaluable for use with low-power
apparatus and for the briefest exposures.

Lead Screens
For industrial

above 1 20 kVp.
radiography at kilovoltages

Above: Radiograph on Uford Standard X-ray Film
with Uford Standard Intensifying Screens.

Below: Radiograph of aluminium weld on Uford
Industrial X-ray Film C.
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Advocate 35mm Camera

A modern miniature camera with a bloomed

Dallmeyer f/y) anastigmat lens of 35 mm focal

length. The lens gives remarkable depth of field and

has an unusually wide angle of view which is in-

valuable in confined spaces. Aperture, focusing, and

shutter speeds are controlled by three concentric

rings encircling the lens mount. Built-in contacts are

provided for use with flash guns.

Premier Film Joiners

These precision-built film joiners incorporate the

standard toothed scraper and give a ^ in. overlap.

The de luxe model is designed for both 16 mm and

8 mm film. A universal model is available for use

with 9- 5 mm film as well as 16 and 8 mm.



4x5 Monorail Camera

A studio camera ofcontemporary design

embodying the comparatively new mono-

rail carriage principle. It is fitted with

every type of movement which may be

required in Commercial, Industrial, Medi-

cal, and Scientific photography. Precision-

built and beautifully finished.

Rollhead Printer

A fully automatic printer for the busy

D & P department, capable of delivering

600 prints per hour. Negatives are printed

on one grade of paper from the roll, and

exposures are determined automatically.

Envoy Junior Enlarger

A low priced, yet efficient amateur en-

larger taking negatives from 3 5 mm up to

2 2 x 3i m - The basic model employs an

opal difTuser, but condensers may be

fitted if preferred. The baseboard allows

for enlargements up to 12X15 in. to be

made.

D. & P. Print Washer

A print washer designed to take 300

z\ x 3^ in. prints at one loading. An inner

galvanised mesh container permits of

quick draining and removal of the washed

prints preparatory to glazing.
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ACCESSORIES

Film Strip Printer

A compact printer for preparing 3 5 mm film strips

either by contact or projection. It holds up to 10 ft of

film on the feed spool and is designed to enable the

sequence of frames on the negative to be altered and

also sections from different negatives to be printed

on the same strip. Supplied with two masks - full

frame and half frame sizes.

High Intensity Industrial Viewing Lantern

Employs a high intensity sodium vapour lamp for

the easy interpretation of high density radiographs

frequently met with in industrial work. Consump-

tion is only 140 watts. Full viewing area is 15 x 6 in.

but built-in masks permit smaller film sizes to be

inspected.



Studio Spotlight

A focusing spotlight using a 500-watt

bulb and fitted with a specially designed

prismatic condenser. Maximum height

when extended is 6 ft 9 in. and for low-

angle pictures the lamphouse can be

mounted on the stand base. Supplied with

40 ft of cable.

X-ray Film Corner Cutter

Removes the square corners from

X-ray films. The lever cuts to a radius of

1 in. and the base provides a receptacle

for the off-cuts. Finished in cream stoved

enamel and chromium plate.

X-ray Viewing Lantern Type 6

Upright pattern for 14 X 17 in. films.

This very low-priced lantern gives brilli-

ant illumination with four 40-watt bulbs.

Four clips are fitted to hold dry films and

a perspex front with drip tray for wet

films. Finished in grey-green hammered

lacquer.

Senior and Junior

X-ray Film Drying Cabinets

Two drying cabinets, 4 ft and 2 ft 6£ in.

wide, with accommodation for 66 and 40
films respectively. Adequate drying facili-

ties are provided to give speed consistent

with freedom from drying marks.
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PICKED

CHEMICALS

The standard Ilford M.Q. developer for dish

or tank development of plates and films.

ID-11
An M.Q. borax developer giving fine grain

without loss of emulsion speed.

ID-48
An extra fine grain developer for miniature

films, but recommended also for other negatives

requiring a high degree of enlargement.

PFP
An excellent universal developer containing

Phenidone (regd.), the remarkable new Ilford

developing agent which replaces metol. Gives
equally good results with plates, films and papers.

PQ Universal
A concentrated liquid developer made to a

Phenidone-hydroquinone formula which is suit-

able for use with plates, films and papers.

Contrast FF
A rapid and clean-working Phenidone-hydro-

quinone developer for plates, films and papers,

particularly recommended for press work.

ID-20
The standard Phenidone-hydroquinone develo-

per for use with Bromide, Plastika, Multigrade,

and other enlarging papers.

ID-36
A Phenidone-hydroquinone developer specifi-

cally intended for Ilford Contact paper and also

Ilford Contact and Special Lantern plates.

ID-19
The standard Ilford M.Q. developer for

general X-ray work.

ID -42 (Blue Label developer)

A highly active developer for X-ray films giv-

ing greater density and contrast than ID-19.

Concentrated X-ray Developer
A liquid developer containing Phenidone, the

new non-toxic Ilford developing agent. A
liquid replenisher is also supplied.

Printed in England

ILFORD LIMITED
Telephone: Ilford 3000

ILFORD • LONDON
Telegrams: Plates, Ilford
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BIBLIOGRAPHICAL NOTE

The present Almanac first appeared in the form
of a wall calendar for the year 1860, and was issued

as a supplement to the " British Journal of Photo-
graphy " of Dec. 15, 1859.

The Almanacs for the years 1861-65 were 4x2£
inches in size, and were issued gratuitously to sub-
scribers to the " British Journal of Photography ".

The present crown 8vo format was adopted for

the 1866 issue, which was the first to* be sold

exclusively as a separate publication.

Successive editors of the Almanac:

—

1861-2 Samuel Highley.
1863 James Martin.
1864 Emerson J. Reynolds.
1865-79 J. Traill Taylor.
1880-86 W. B. Bolton.
1887-96 J. Traill Taylor.
1897-1905 Thomas Bedding.
1906-1934 George E. Brown,

iqis /H. W. Bennett.
1 P. C. Smethurst.

1936 I Henry W. Bennett.
\Arthur J. Dalladay.

1937- Arthur J. Dalladay.
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THE SEVEN AGES
OF PHOTOGRAPHY

By The Editors

To every student of the history of photography there

come, inevitably, moments of despair as some realization

of the tremendous size and scope of the subject becomes
apparent. Yet every thoughtful photographer will admit
that the history of the subject is not only of the greatest

interest, but also of vital importance to the practitioner of
the art ; for it is essential that the history of photographic
development should clothe the bare bones of fact and data

30 that the ordered progress of theory and practice may
stand forth and be understood. The history of photography
as all other real histories, follows a path which can show
how our practice of today has evolved in time. As the

path is followed one meets with many discarded ideas and
theories. There is much useful experience to be had in the

consideration of these earlier attempts, and the realization

of why they failed or were discarded can teach many
valuable lessons. Waste of time, energy, and materials can
be prevented if we are aware of the work of our pre-

decessors; for there is not, usually, any purpose served by
re-treading paths that have already been investigated.

It has therefore appeared to us that if we could take a

series of view points along the road that photography has

travelled we might be doing some service to our readers by

presenting to them some account of what might be regarded

as landmarks in photographic history, and of some of the

pioneers who laid the foundations upon which their

successors, the photographers of today, have built. To
this end we have, perhaps arbitrarily, divided our subject

into ages or periods, because it seemed possible to group
certain epochs under seven headings and so separate them
from one another in time and in character. We have
therefore conceived of the story of photography as compris-

ing seven ages which, in chronological order, are: first the

age of discovery ; next the age of the portrait lens, and with

it the development of portraiture as the major achievement
of photography at that time. Next we have the age of the

photographic plate, both wet and dry. The fourth age
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might be dubbed the age of accurate exposure, in which
men began to measure light intensities, and also to measure
the sensitivity of their materials to light of many wave-
lengths. The fifth age is that of sensitivity to a much
broader range of the spectrum than theretofore. This was
the age that saw the development of the orthochromatic and
later of the panchromatic plate, with even further exten-

sions into the ultra-violet and the infra-red. With sensi-

tization there came at a somewhat later period desensitiza-

tion before and during development. The sixth age saw
notably the application of photography to science and
included the production of the high-speed camera as well

as the perfecting of very intense short period illumination

;

it saw also the development of the stroboscope, the cinema-
tograph, and all those other instruments and mechanisms
that employ photography in the service of science. The
seventh age is that of photography in full colour and is

only now developing. This short summary will emphasize
our use of the word arbitrary in describing the adoption of
our seven ages, and it may be said at once that they merge
one into another without finite boundaries. That is,

indeed, the manner in which all the sciences have developed,
but our own subject of photography is perhaps remarkable
in that discovery came about almost suddenly and, if one
may use the word, in concentrated fashion.

The Age of Discovery

The fact that certain materials were susceptible to change
by the action of light had long been known but had, until

the early experiments of Wedgwood and Davy, and later

Talbot, Daguerre, and Niepce, much more interest for

photochemistry than for true photography. What was
remarkable was that three such diverse but truly photo-
graphic processes as were embodied in Niepce's asphaltum
process, Daguerre's daguerreotype, and Fox Talbot's
talbotype or calotype should have appeared all in the space
of half a dozen years, whereas in all the long period before
their discovery the nearest approach to photographs had
been those resulting from the experiments of Wedgwood
and Davy. There is much justification for speaking of the

early days of photography as the age of discovery, for active

investigations were proceeding in many other directions.

There was the work of Sir John Herschel, which he pub-
lished in 1819, on the power of the thiosulphates to dis-
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solve silver salts, later to become the first practical method
of fixing the developed silver image. Note the year 1819

—

the centre point, one could say, for very numerous dis-

coveries of the highest importance to photography. Within
a very few years of Sir John Herschel's discovery there were
also recorded the work of Gay Lussac and Thenard in

France in photochemistry, and the work of Seebeck on
the possibility of photography in natural colours which he
communicated to Goethe; the discovery of iodine in 1814
by Bernhard Courtois and of bromine by Balard in 1826,

and Grotthuss' publication of laws of photochemical
adsorption in the year 1817.

There was also the discovery by Liebig of the method of

removing stains made by silver nitrate which solved a

problem akin to that of fixation as did Herschel's thio-

sulphate. Liebig treated the stains with chlorine water
by which the reduced silver was converted into white silver

chloride; he then applied concentrated ammonia which
completely dissolved the silver chloride. This is perhaps
better described as photographic reduction than as fixing.

Do not let us forget also Joseph Nicephore Niepce, the

father of Claude and of Nicephore Niepce. Joseph may well

be named a principal inventor of photography with the

camera, and especially of heliogravure, because of his

process of etching asphalt-covered metal plates. It was
Joseph Nicephore Niepce who contributed much of the

actual photographic part of the procedure when he joined

Daguerre. It was on 14th December, 1829, that a contract

was drawn up by a notary between Nicephore Niepce and
Daguerre. A literal translation into English of the original

agreement is given in the English translation of Fder's

History of Photography (translated by Edward Epstean
and published in New York in 1945). As early as 1816

he had constructed a miniature camera, in fact in the spring

of that year he had constructed three small cameras which
he used in experiments, not only in photography, but also in

optics where he used a diaphragm to control and in part to

correct the lack of sharpness in his images, due to using

simple condensing lenses as objectives.

Once the agreement between Daguerre and Niepce was in

force both the partners worked hard at the improvement of
their processes. Daguerre discovered the light-sensitivity of
iodide of silver, and an important result of this was the use
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of iodized silver plates as a light-sensitive material. The
later discovery, by accident and not by design, that mercury
vapour could develop what is virtually a latent image in

the iodized silver plates produced a result that transcended

anything previously attained. Then came the account of

the discoveries reported to the Academy of Sciences by
Francois Jean Arago, a noted French scientist, on 7th

January, 1839, which led to the purchase of the process of
Daguerreotypy by the French Government and its donation
to the world at large. Thus one phase of the age of

discovery ended in the publication of the method of

producing daguerreotypes.

That method had a fundamental disadvantage. It pro-

duced only a single image in the camera and there was no
method of multiplying that single image by any simple

process. The first practical duplicating process of this kind,

which provided a negative image on paper from which
positive prints could be obtained by a simple contact print-

ing process, was that invented by William Henry Fox
Talbot of Lacock Abbey in Wiltshire. The origin of Fox
Talbot's investigations was his desire to obtain permanent
records of the images he obtained in the camera obscura
he had used on a trip to Italy in 1823. The tracing in pencil

of the light pictures of the camera obscura did not satisfy

him, nor was he more satisfied with the results obtained with

a Wollaston camera lucida in the course of a later Italian

visit in 1833. As Henry Fox Talbot had studied chemistry

he was aware of the earlier work of Schulze, Scheele, and
Wedgwood with light-sensitive salts of silver. He returned

to England in January 1834 from his latest Italian trip and
at once commenced experiments first with paper coated

with nitrate of silver and later with chloride of silver.

These experiments were described by Fox Talbot himself

in the preface to his book " The Pencil of Nature

"

(London, 1844). The illustrations for this book were
prepared by Talbot himself using his calotype process of

printing from paper negatives on silver chloride paper.

In the same book he relates that he became acquainted with

the experiments of Wedgwood and Davy which date in

the first instance from 1802, although it was in 1837 that

Talbot learned of them.

There is therefore a direct connection leading from
Schulze to Scheele, from Wedgwood and Davy direct to
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Talbot who, in 1834, saw a report by Sir Humphrey Davy
on the greater sensitivity to light of silver iodide as com-
pared with silver chloride. Talbot's experiments did not
agree with this finding so far as visual results were con-
cerned. He discovered that an excess of potassium iodide

reduced the light sensitivity of the silver salt. These varied

experiments of Fox Talbot were only a side-issue at this

time for he was particularly interested in various physical

and mathematical investigations into optical phenomena in

certain crystals and the interference of light.

When the preliminary account of Daguerre's invention

was published in January of 1839 no details of his actual

process were included, and Talbot, without any knowledge
of what Daguerre's process was, made public his work in

the photographic field and wrote a letter to the Royal
Society in London on 30th January, 1839, in which he
described the process of making light images on silver

chloride paper and their fixation with a strong solution of
common salt. In the following month (February, 1839)

Talbot wrote to Biot, a physicist member of the French
Academy, telling. him of the methods of fixation of the

photographic image that he used in addition to that of
sodium chloride, either a solution of iodide of potassium,

or the thiosulphate of soda that had been given to him by
Herschel and which Talbot asked should be kept secret for

the present. In the following month the secret was revealed

in a further letter Talbot wrote to Biot (15th March, 1839)

in which he states that he has discovered the greater light-

sensitivity of silver bromide paper. Thereafter followed a

positive spate of discoveries such as the light-sensitivity of
bichromated glue, heliographic steel etching, copper etching

on light sensitive bichromated glue coatings, but above all

his obtaining of a latent image on paper and its development
with gallic acid. These discoveries were made in September,

1840, and Talbot himself gave a most interesting account
of them and of their effect upon his work in an appendix
to the 2nd Edition of Tissandier's " A History and Hand-
book of Photography ", published in London in 1878.

Appendix A.

Remarkable as were the discoveries of Daguerre, Niepce,

and Talbot, they were not alone our justification for calling

this wonderful period the age of discovery. There was the

work of the Reverend J. B. Reade, who, in 1839, discovered
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the accelerating action of tannin on the blackening of silver-

coated or impregnated paper. Later a Frenchman,
Blanquart-Evrard, further investigated Talbot's process and
improved it by showing that silver iodo-bromide, plus free

silver nitrate and without gallic acid, provided a much more
light-sensitive coating for the negative process and so gave
shorter exposures and clearer images when the application

of the gallic acid was not made until after the exposure,

that is as a developer. Blanquart made a commercial
success of the modified Talbot process and printed large

editions from photographic paper negatives in Lille in 1851,

as well as others in Paris.

An interesting variant, in the form of printing paper
which produced positive images direct in the camera, was
the invention of Hyppolite Bayard, who made public his

process a month before Daguerre published his methods
in 1839. The process was an ingenious one consisting in

exposing silver chloride paper which had been blackened
by light and immersed in a 4% solution of potassium iodide

solution, and while still moist exposed in the camera. Those
portions acted upon by light would then be bleached by
the release of iodine from the potassium iodide and its

combination with the blackened silver image, so that a

direct positive image resulted in the camera.

This method was apparently described by various workers
among whom were Fyfe at Edinburgh in April, 1839,

Herschel in London in 1840, and Robert Sterry Hunt, the

notable photo-chemist, as well as a number of workers on
the continent. It is particularly interesting to note that the

photo-chemical reaction we know of as the Herschel effect,

and about which so much is written in these days in photo-

chemical literature, was described in the Philosophical

Transactions for 1840. Sir John Herschel said that he made
the first important observations on 27th August, 1839, when
he saw that silver chloride paper turned dark in the con-

centrated light of the solar spectrum, but bleached under the

oxidizing action of red light. In 1842 Draper, in 1846

Lerebours, and in 1847 Claudet, showed that this effect

also applied to the latent image on iodized silver daguerre-

otype plates and to the development with mercury vapour.

This was the genesis of the effect and its investigation that

for over a hundred years has provided so much light on
the theory of the latent image, played so useful part in the
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application of infra-red photography, aided in the produc-
tion of direct positives and duplicate negatives, and still

manages to see to the production of half-a-dozen or more
pieces of useful original research a year. Perhaps by now
we have justified our title for our first age, namely The
Age of Discovery. Those familiar with the early story of

photography will know that we have been able only to

touch the high lights of that period of intensive investiga-

tion which in the course of only four or five years saw the

publication of so much pioneer work and the disclosing of

such important processes. As was to be expected all the

various procedures fell far short of what was required and
what eventually evolved from these primitive beginnings,

and we may therefore take a step forward and consider

our second age: that of the portrait lens and of the develop-

ment of portrait photography. This period and its achieve-

ment arose out of the drawbacks and shortcomings of the

materials produced during the age of discovery.

The Age of the Portrait Lens and of Portrait Photography

Everyone who experimented with the earliest daguerreo-

type knew that long exposures, due to poor light sensitivity,

were the main drawback to the rapid growth of daguerreo-

typy. Hence there was a time when portraits were not
mentioned in connection with the daguerreotype, nor did

Daguerre venture on portraits among the many examples
of his process that he sent to various crowned heads in

Europe. It is possible that Professor J. W. Draper in New
York produced the first portrait on a daguerreotype, but
he had to give an exposure of the order of half an hour in

full sunlight. An outstanding contribution to shorter

exposures with daguerreotypes came from J. F. Goddard of
London who discovered that a very notable increase in light

sensitivity was obtained by using the vapour of elemental

bromine in combination with the iodine vapour used in

sensitizing the silver plate. This he disclosed in a letter

addressed to a London paper, the Literary Gazette, and the

letter was dated 12th December, 1840. A Viennese shared
with Goddard the credit, for he also made the same
discovery.

A most important contribution to decreasing the time of
exposure was by the increase in the light transmission of
the camera lens that resulted from the work of Professor
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Petzval of Vienna, who invented the portrait lens. Before
his invention a slow single Chevalier lens was the only one
available and this was so slow that the photographer who
used it was limited to taking pictures of inanimate objects

because of the very long exposures involved. Not only were
the single lenses slow but they also had the defect of not
giving sharp images at full aperture.

Petzval, after an intensive investigation and a compre-
hensive mathematical study of the problem, produced two
large aperture lenses. First was the celebrated portrait lens

and next a rapid lens for landscapes, later called orthoscope.

The portrait lens had an aperture some sixteen times as

large as the Chevalier single lenses, while the orthoscope
had a smaller aperture but a larger and sharper area of
definition, and was consequently of greater value for land-

scapes and architectural subjects. It was more rapid than
the Chevalier lens and was also a doublet. Both types were
produced by the Voigtlander optical establishment in

Vienna. The glasses used for the first portrait lens were
hard crown and light flint and the relative aperture of the

lens was f/3.6. It was the lens that made portrait photo-
graphy practical, and using iodo-bromide or iodo-bromo-
chloride plates a portrait could be produced with an
exposure of fifteen to thirty seconds in a favourable light.

The commercial success of the Voigtlander firm with the

Petzval lens was phenomenal. The quarrels that arose over

priority beween Chevalier and Voigtlander are part of the

history of photography, and space does not permit us to

discuss them here; the same can be said of the dispute

between Petzval and Voigtlander which resulted in a break
between them in 1845. What is vastly more interesting is

the story of the amazing rise in popularity of the daguerreo-

type portrait, the increasing interest in and development
of photography, and the onset of a veritable age of portrait-

ure. There is no question that the discovery of photography
and its publication to the world came just when the world
was ready for it.

The amazing growth and popularity was no accident,

nor was it confined to any one country or even continent.

Even before the faster lenses of Petzval, travelling daguerreo-

typists were to be found in most countries in Europe, in

the United States of America, in Malta and Smyrna and in

Mexico.
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The first daguerreotype studio in England was probably
that of Beard and Claudet opened in London in 1840. In

the United States there was Professor John W. Draper,

already mentioned, and also another remarkable man,
Samuel F. B. Morse, the inventor of the Morse telegraph

and of the Morse alphabet. Morse visited Paris in 1838

and had met Daguerre whose Diorama studio he visited

and was shown the invention of daguerreotypy, at that time

secret. Morse maintained contact with Daguerre, and as

soon as the process became known in America, about
August or September, 1839, Morse had the necessary

apparatus constructed and experimented with the process.

He also associated himself with Professor Draper, Who had
already had a success with daguerreotypes. Not only their

efforts, but those of many others were crowned with success

and the process was experimented with and converted to

business enterprise with the most remarkable rapidity. Yet
there was always that fundamental disadvantage that it

produced only a single photographic image and was
incapable of multiplication by simple photographic methods.
It was this condition that caused the decline and almost
sudden disappearance of the daguerreotype soon after the

death of its discoverer in July, 1851.

It was Fox Talbot's calotype which aided in the growth
and spread of photography and provided a means whereby
it was possible to supply any required number of copies of

a particular picture or portrait. The procedure was to

sensitize paper by coating with silver nitrate, followed later

by potassium iodide, expose in the camera and then develop

the latent image with what was called gallo-nitrate of silver,

fix in hypo, wash and dry. The negative so produced was
often waxed, which helped in the printing and reduced the

time required to obtain a print. The process was cheap and
simple. It is interesting to note that many of the earliest

practitioners of calotype were artists, as witness David
Octavius Hill, John Leighton, Fox Talbot himself, P. H.
Delamotte, and many others; and the artistic conception
and the obvious application of composition in the work
of most of these artist photographers not only explains the

rapid rise to popularity of the early photographers but also

provided some, at least, of the stimulus to improve both
materials and processes which in only a few years saw the

development of the photographic plate, both wet and dry.
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The production of images, and in particular negatives on
glass, was the invention of another member of the Niepce
family, namely Claude Niepce de Saint-Victor, a cousin of
Nicephore Niepce, who had carried out experiments with
dyes and reported some of his discoveries and their applica-

tion to the French military authorities ; this led to his being
supplied with a small chemical laboratory, and 1847 saw
his invention of photographing on glass plates using albu-

men as a vehicle mixed with certain other organic sub-

stances which increased the sensitivity of his material.

Silver iodide and free silver nitrate were present and
development of the plate after exposure was first with gallic

acid but later with pyrogallic acid. His " glass pictures
"

were called Niepceotypes and provided grainless trans-

parent negatives.

Henry Fox Talbot experimented with albumen plates

and produced very fast material by albumenizing a glass

plate, silvering and then supercoating with a second
albumen solution to which ferrous iodide was added, and
then repeating the silver bath. This process he patented in

June 1851. Plates so produced were so sensitive that Fox
Talbot was able to obtain a sharp photograph of printed

matter pasted on a rapidly rotating disk using an instan-

taneous exposure by the light of an electric spark. Many
variants of the albumen process were used and out of them
there were developed stereoscopic glass positives and also

lantern slides. These latter first appeared, with projection

apparatus, about 1846.

One interesting application of the albumen process was
its use by Lippmann in his early experiments in photo-

graphy in natural colours by the interference method.
The introduction of the wet collodion process by Frederick

Scott Archer in March 1851 supplanted all the older processes

by reason of its high light-sensitivity and its comparative

ease of manipulation and above all its freedom from
patent restriction. Added to all this there was fine detail

and the availability of large sizes if required.

The collodion negative process in the course of ten years

spread over all Europe and most of America. During the

early years in which the wet collodion process was used

there was much controversy as to who was the actual

discoverer of the process. Among the claimants were
English, French, and other nationals, but the credit for



THE BRITISH JOURNAL PHOTOGRAPHIC ALMANAC 1954 107

presenting the process in a logical and intelligent manner
and for giving practical demonstrations of its use belongs

to Frederick Scott Archer, who also invented the stripping

film by coating the negatives with rubber solution, a

process which found many and varied application in process

work.. It was rather remarkable that so long a period had
to elapse before the silver bromide gelatine dry plate was
made a practical negative material for the photographer.

That was not until September 1871. There had been
plenty of experiments in the interim but few if any successes

until Dr. Richard L. Maddox, a diligent amateur photo-

grapher as well as a medical practitioner, produced the first

successful photographs made on gelatine silver bromide dry

plates and handed them to the then Editor of The British

Journal of Photography, J. Traill Taylor, together with an
article explaining his process, and emphasizing the way in

which his process differed from the various methods that

had preceded it. Dr. Maddox himself recognized how far

from final the process was, he was a modest man and wrote,
" as far as may be judged at present, the process seems
worthy of further and carefully carried out experiments ; if

found advantageous, progress in photography will be
promoted by it." It certainly was, for from the Maddox
process have stemmed all the subsequent developments in

emulsion making that mean so much to us today. Once
again, however, there was a big time lag before very notable

advances were made once it had been realized that bromide
should be in slight excess and that emulsions should be
washed free of soluble salts if they were to have good keep-

ing properties and increased sensitivity. Collodion instead

of being the vehicle became in due course the base or

support, and, later—to speak only of flexible materials

—

celluloid became universal until it was replaced by non-
inflammable plastics which now carry the emulsions for

flat film, roll film, X-ray films and many other varieties of
sensitive photographic material.

The Age of Sensitometry

Writing about the work of Hurter and Driffield in the

introduction to their own manual of sensitometry, two
eminent French photochemists said " that which Lavosier
achieved by introducing the balance into chemistry was
was done by Hurter and Driffield for photography. They
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allowed it to take rank among the exact sciences. " As
far back as 1839 Arago saw in the light sensitive surface of

the daguerreotype a medium with which to measure the

intensity of light. Earlier than that Count Landriani of

Vienna used silver chloride paper in a recording photometer

driven by a clock movement. He produced what was a very

simple form of sunshine recorder which provided a record

showing by unequal darkening of silver chloride paper the

intensity of light at different hours of the day. Based on
the same principle exposure meters were invented by quite

a large number of people but it was not until 1861 that

Bunsen and Roscoe brought some order and standardiza-

tion into this field by introducing a standard grey. They
also observed that the time necessary for producing a

definite blackening of silver chloride varies inversely as the

light intensity, and to obtain the same blackening it is

necessary that the product of the intensity and the time of

the exposure (It) should be constant. This relation, known
as the Bunsen Roscoe Law, is the basis of all measurements
by photographic actinometers. Actinometers were used by
Draper and by Bunsen and Roscoe and in both cases the

instruments made use of the combination of hydrogen with

chlorine which is accelerated by blue and violet rays. But
instruments based on this reaction were not simple to

devise or to control and so it came about that the first

practically useful sensitometer was that of Leon Warnerke,
invented in 1880 and later placed on the English market.

It consisted of a gelatine grey intensity scale marked off in

graduated spaces, and the light source was a blue phos-

phorescent plate which was illuminated or activated as

required by burning magnesium ribbon in front of it. Ten
degrees on Warnerke's sensitometer was at that time about
the sensitivity of a wet collodion plate while the ideal for

the 80's for silver bromide gelatine emulsion was 25

Warnerke, that was approximately 60 times greater sensi-

tivity than a wet collodion plate. In 1901 Chapman Jones,

chemist and photographer, introduced an instrument some-
what similar to the Warnerke sensitometer and called it

the " Chapman Jones Plate Tester ", indicating that it was
intended for testing photographic plates. It comprised a

set of progressively graduated squares of neutral grey

numbered 1-25 and also a set of gelatine colour filters, and
for years this provided the only approach to accurate and
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comparative testing used by many photographic manu-
facturers. The Scheiner sensitometer of 1894 was a some-
what more exact instrument of the same kind and was
intended for use with the Hefner Standard amyl acetate

lamp as light source. It was widely used on the Continent
not only by plate and film makers but for all classes of both
negative and positive sensitive materials. In 1919 there

appeared the Eder-Hecht wedge sensitometer which carried

spectroscopically standardized colour filters in red, yellow,

green and blue, and a scale in candle-meter seconds
obtained by using a free-burning light source of 2 milli-

grams of magnesium ribbon, standardized as a white light

source. However, nearly 30 years earlier Hurter and
Driffield had published their sensitometric methods whereby
curves were plotted having as co-ordinates the logarithm
of the light intensity and the density of the plate. Many
other outstanding names could be quoted, particularly

Sir William Abney in England and K. Schwarzschild and
E. Kron in Germany, who made outstanding contributions

to our knowledge of sensitometry and to the action of light

on light-sensitive emulsions. All this period, which we
have called the age of sensitometry, we could equally have
described as the age of more accurate exposure, in which
the effect of light on the photographic emulsion was closely

studied and measured and the foundations were laid for

the application of photographic methods in many branches

of science as well as in industry.

Perhaps the greatest service of sensitometry was the

guidance it gave to the photographic manufacturer in his

preparation of emulsions. Thanks to the various instru-

ments in the form of sensitometers he was able to follow

the process of sensitizing his emulsions and to find how to

control factors such as speed, range of contrast, fineness of

grain, and other qualities, and it was due to the wider use

of sensitometry that such progress was made in producing
various types of emulsion and also following the sensitizing

of emulsions to the ultra-violet at one end and the far

infra-red at the other end of the spectrum.

The Age of Colour Sensitizing

That light-sensitive silver salts showed differences of reac-

tion to light of different colours may have been known to

Aristotle some 350-321 B.C., but it was not until the 18th
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century that any real study of the subject is recorded and
we then have the work of Schulze, of Priestley, of Scheele,

and others and, at the turn of the century the work of W.
Herschel and others, notably Sir John Herschel. The first

really significant discovery was made by Professor H. W.
Vogel in 1873 when he discovered what are called the

optical sensitizers. Very shortly, the discovery was made
when Vogel noted that some collodion dry plates made in

England by Stuart Wortley, and having an anti-halation

preservative added, possessed notably increased sensitivity

to the green of the spectrum. He found that the cause of

this increased sensitivity was a yellowish-red dye known as

corallin and that this dye absorbed yellow and green and
sensitized for yellow and green a silver bromide collodion

dyed with it; he also found that certain green aniline dyes

sensitized silver bromide collodion into the red. Thus
Vogel discovered the " optical sensitizers " as he called

them.

The discovery was published in 1873. Owing to various

accidents doubt was thrown on the validity of Vogel's

claims, and for some years there was great activity in many
photographic laboratories which added materially to our
knowledge of sensitizing dyes, fully vindicated Vogel's

claims, and provided both the orthochromatic and the

panchromatic emulsions which later made colour photo-
graphy possible.

The story of the earlier years of sensitizing and its utili-

zation is truly a tangled skein for there were many workers
in the field and there was much confusion. An example of

this is that Vogel's discovery was first used in actual practice

in France and not in Germany, for it was Ducos du Hauron
and Cros who anticipated the manufacture of light sensitive

plates for three-colour photography, and in fact had applied

for a patent covering a three-colour process as early as

1868. Unfortunately plates sensitive to green, yellow, and
red were not available until Vogel discovered his " optical

sensitizers ", which Ducos du Hauron quickly made use of.

Later eosin silver was used, particularly by E. Albert of

Munich for sensitizing collodion emulsions. It had been
noted by several workers that eosin worked well . as a
sensitizer with collodion, but in 1882 a Frenchman named
Attout, trading as Tailfer and Clayton, took out a French
patent for gelatine silver bromide plates sensitized satis-
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factorily with the sodium tetra-brom-fluorescein and offered

dry plates colour sensitized in this way. The English rights

of this patent for what were called the orthochromatic
process were acquired by B. J. Edwards and Company in

1886 and thenceforward were made and supplied by B. J.

Edwards until the outbreak of the first world war.

Meanwhile Vogel had shown that cyanine was a good
sensitizer for the red end of the spectrum and Schumann
had produced gelatine plates sensitive to red. Vogel found
that quinoline red was an excellent sensitizer and when
mixed with basic quinoline blue, or cyanine, provided a

harmonious sensitizing for green, yellow and orange. This
provided the first panchromatic plate. Vogel called this his

Azaline plate and kept his formula secret. An important
step forward was the discovery by Eder of the advantages
as a sensitizing dye possessed by erythrosin, which is the

salt of tetra-iodo-fluorescein, over eosin, the corresponding
bromo-salt. Professor Eder gave his results freely to

the scientific world, and photographic manufacturers, in

particular, soon took advantage of the new sensitizer and
especially of the notably increased colour sensitivity brought
about by the addition of ammonia. Pages could be filled

with details of the many further discoveries that built up
the way leading to modern colour sensitizers. The fuller

story can be read in Eder's History of Photography and
Wall's History of Three-colour Photography published in

1925.

It has to be admitted that from 1900 until the outbreak
of the first world war the contributions of British photo-
chemists were hardly spectacular. The bulk of materials

used came from abroad, Germany being the chief producer.

It is perhaps natural that having spoken of sensitizing

we should also mention its opposite desensitizing. Here
the story is much simpler and begins with the observation

of Dr. Luppo-Cramer that certain developers and some
other substances greatly reduce the sensitivity of unexposed
silver bromide but still allow a latent image to be developed.

The French photochemists Lumiere and Seyewetz also

investigated the phenomenon. It was Dr. Luppo-Cramer's
discovery of dyes that could act as desensitizers that proved
of great practical importance and led to the use of safranine

dyes which permitted the development of highly sensitive

plates and film in a clear yellow light. All that was necessary
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was the addition of a solution of safranine dye to the

developer. Later on came the production of pina-dyes

which were free from the disadvantage of safranine that it

left a stain that was difficult to wash out. The result of the

newer work was the production of pinakryptol green. In

the studies of desensitization since the appearance of
safranine the names of Konig, SchulofT, and Homolka are

of outstanding importance for their achievements. Parallel

with work undertaken to find desensitizers there was activity

in investigating materials that could prevent the growth of

fog in emulsions and act as preservatives.

In a minor sense the production of such chemicals

developed notably after the close of the second world war,

and their advent has been of great advantage to photo-

graphic manufacturers because in the great majority of

cases they are of real assistance in controlling the properties

of emulsions, and that, with the extremely sensitive emul-
sions of today, is vastly important.

The Sixth Age, that of the broadest possible applications

of photography is with us today. It has been rendered

possible by the progress and experience of the periods we
have already traversed. The success of modern photography
is the measure of assiduous investigation in everything

pertaining to the subject that we have attempted to sketch

in the preceding account. Although many of the steps

may have been disconnected and some of the discoveries

lacking in useful applicability they provide a continuous,

if slow, chain of progress that little by little has answered
all the queries and filled in most of the blank spots that

were so evident in the older materials and processes. As the

review proceeds the real importance of certain steps

becomes manifest. The importance of fixation is an
example, without it most of the record work which plays so

big a part in our work today would be worthless and indeed

would never have been undertaken. Our studies in how to

influence the sensitivity of photographic materials has had
results not only in allowing extremely short exposures to

be given, but also in showing how to use our material to

solve all sorts of difficult problems in many sciences.

It needs only to mention spectroscopic analysis, X-ray
crystal analysis, the detection and examination of atomic
particle tracks and the behaviour of many of the com-
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paratively newly discovered atomic particles, to remind us

of the entirely new realms that modern photographic
emulsions have opened up to us. We can think too of the

many problems that modern photography is helping us

to solve in relief of libraries and record offices, of the

immense help that aero-photography is in modern pros-

pecting and in ground survey and mapping. There is the

analysis of rapid movement, the investigation of the

behaviour of metals and alloys under stress and at high

temperature or both. There are entirely new worlds about
us and their properties and conditions can be investigated,

in many cases, by photographic techniques.

The Age of Photography in Colour
What are we to say of the seventh age—the age of photo-

graphy in full colour? This age differs profoundly from
all the ages preceding it. To begin with, it follows a

period wherein black-and-white photography had reached
a state of near perfection, while colour photography itself

is still suffering its birth pangs. It comes at a time when the

great mass of the public is photographic minded and, if

not yet trained to nice discrimination, knows enough to

have a powerful influence on the commercial aspects of
colour photography; at a time too when most serious

photographers can turn out presentable black-and-white

photographs and have no hesitation in tackling the new art,

beset with difficulties though it be, whilst possessing in but
few cases any real knowledge of the underlying causes of

their successes, equally with their failures.

Manufacturers of colour materials are forced by clamant
public demand to run before they can, with any degree of
surety, walk; and problems are set for them which, to give

them credit, they have gone a very long way towards
solving. The Patent Office is swamped with a veritable

jungle of applications dealing with every aspect, many of
them, to the uninitiated, appearing to comprise complex
chemical problems not remotely connected with photo-

graphy. And behind all this welter progress is steadily

being made, so that it is far from unusual for a person well

versed in the theory and practice of colour photography to

be confronted, as a fait accompli, with results which he
would, on fundamental grounds, have considered techni-

cally impossible.

Paradoxically, this newest phase of photography goes
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back to days before the discovery of photography itself:

man was experimenting with colour long before photo-
graphy was even thought of, and the mere possibility of
colour photography as we know it today rests on certain

well defined discoveries and inventions which in them-
selves had no relation, at the time to colour photography

:

such fundamental advances as the production of the pan-
chromatic emulsion and Fischer's basic discovery of colour
development.

But whereas the history of photography has in the past

been largely one of steady, unspectacular development,
much of it—including the earlier story of colour photo-
graphy—the result of individual effort, the present age is

one of mass invention—thousands of brains all contributing

masses of jigsaw data from which the key scientists select

the pieces and build up the final picture. Many pieces are still

missing. Some of the pictures are barely taking shape. Some
are not even started, for the basic pieces are not even cut.

" Why Colour Photography Cannot Reproduce Colours
"

is the title of a current lecture familiar to club members.
Only a purist, prepared to support it with expert knowledge
of chapter and verse, would today dare to use this challen-

ging phrase. But in fifty years time, or twenty, or may be far

sooner—who knows?—we confidently anticipate that it

will no longer be true even in the purist sense, and when
that day comes photography will have achieved its most
exalted plane: not only will it then be possible for any one
of us to preserve an enduring remembrance, in every

delicate tint, of fleeting beauty, but our surgeons, our
scientists, our industrial technicians, will be able to record

for accurate control the conditions which may be vital to

their later work. Such colour records cannot, in the

present stage of development of colour photography, be
permanently preserved with the high degree of accuracy

without which in many cases they are useless.

Already photography is inextricably bound up with every

detail of our daily life, but for the most part its work is

done silently, in the background, unhonoured and unsung.

In the days of its millenium it is safe to predict that

Cinderella will no longer, clothed in rags, be doing her

chores in her basement kitchen while her more fortunate,

and by no means more attractive sisters bask in the sun-

shine of popularity and favour.
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EVALUATING COLOUR
QUALITY ON TRIPACK

MATERIALS
By George Ashton, a.r.p.s.

Most photographers will confirm that the layman is by
no means a good judge of black-and-white print quality.

Non-photographers will often accept a poor print simply

because they do not know how much better it could be.

But in colour photography things are different; much to the

consternation of the technicians, people seem to think that

they know instantly if a colour print departs appreciably

from truthful rendition of a scene. Perhaps because the

colour picture is somewhat closer to real life than a black-

and-white picture, comparison with real life becomes easier

and indeed inevitable. But, whatever the reason the fact

remains that even the completely non-technical person can
be most critical of a colour picture, although not always

can he say in what respect it is not up to standard.

But the knowledgeable colour photographer must be able

to see in what way a colour picture falls short of the best

possible in colour quality. Defects can arise at a number
of stages, and the proper analysis of such defects is of the

greatest importance. Poor colour quality can be due to

faults at the exposure stage or in the lighting, in the process-

ing or—least likely of all—in the material itself. In order

to be able to correct such defects—to know how the shot

should be retaken, to know what processing changes may
be attempted, or to be able to forecast the possibility of

correction at a later stage, such as half-tone blockmaking

—

needs some knowledge of simple colour sensitometry.

Unfortunately, such experience is not readily gained by
the average photographer who is concerned solely with

practical results. However, an extension of simple black-

and-white sensitometry to colour materials can provide

much useful information to the practical photographer,

and such an extension can make the interpretation of off-

balance results a good deal less difficult.

Assessing Balance
Any of the tripack processes available today are able to

give acceptably balanced colour pictures. Poor colour
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balance is not a fault inherent in a process, although any
particular process may have dye characteristics and tone
rendering which tend to give a characteristic type of colour
rendering. Only experience with a particular material will

reveal its capabilities to the photographer.

The grey scale has for many years been the accepted
standard for assessing colour balance; if we photograph
a scale of neutral tones, ranging from white through grey

to black, it ought to reproduce as neutral in the colour
picture. Any variations in colour balance will then show as

a colour cast in what should be a neutral image.

The grey scale is without doubt a useful aid, for if the

process can reproduce the scale as neutral throughout its

tone range (and it is assumed that a grey scale of approxi-

mately the same range as a normal subject is being discussed)

the process is in good balance and will in all probability

give acceptable reproduction on practically any subject.

But for the sake of accuracy it must be admitted that as

yellow, cyan, and magenta dyes of higher saturation become
available, a perfectly balanced grey scale does not neces-

sarily give the best possible balance on, say, flesh tones,

which most people consider more important than grey

scales! The reason for this is not difficult to understand.

A grey in a tripack colour material is made up of a certain

quantity of each of the three component dyes, and it can
be shown, either by spectrophotometric analysis or by
simple wavelength by wavelength addition of the three

dye absorptions, that the visual grey does not in fact

absorb equally throughout the spectrum. There are notice-

able absorption peaks in the red, green, and blue regions

of the spectrum.

A little thought will show that the more saturated and
brilliant the dye colours the more pronounced will these

peaks in the absorption curve for a neutral grey become.
From this it follows that a colour process using very

saturated dyes will be more difficult to hold in proper colour

balance than a process using less saturated dyes. It is for

this reason that a given degree of out-of-balance is almost

always more noticeable on an imbibition print (which

uses relatively brilliant dyes) than it is in a multi-layer

print which depends on the rather less saturated dyes given

by colour development.
But in spite of the fact that a well reproduced grey scale
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is not always a perfect indication of good colour balance,

it is nevertheless a very good guide especially when the

photographer appreciates what sort of a grey corresponds
to correct balance in his chosen process.

The Extension of Grey Scale Assessment

Many photographers have a working knowledge of
simple black-and-white sensitometry and the drawing and
interpretation of characteristic curves. Even a very elemen-
tary knowledge of this branch of photography can easily

be extended to colour materials by further consideration

of the grey scale. Let us suppose that such a scale has been
photographed or printed on to a reversal colour film and
has reproduced a good visual grey. The densities of the

steps on this scale could be read and plotted in the usual

way against the original grey scale reflection densities

or transparency wedge densities. The result of such a plot

would appear as in Fig. 1, where three things are apparent.

First the very long toe, sweeping up to a relatively high toe

break. Second, the fairly steep slope of the straight line

portion of the curve; and third, the relatively high maximum
density. All of these characteristics are typical of colour
reversal materials.

From such a characteristic curve plotted from a neutral

scale on colour film it is perhaps, not too difficult to

visualise characteristic curves plotted for each of the three

individual layers in a tripack colour material. However,
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Fig. 1.
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in practice, such a set of characteristic curves for the

yellow, cyan, and magenta dye images are by no means
easy to plot, principally because of difficulties in measuring
colour densities.

But for our present purpose these difficulties need not
concern us; it is enough to realise that three such charac-'

teristics can be plotted and even the visualisation of three

such curves can be most helpful in analysing some of the

faults seen in colour photographs.

Thb More Common Faults
The simplest of these faults is lack of density balance ; the

three emulsions have the same contrast but the three

emulsion speeds are not well matched. For example,
Fig. 2 shows the case of a reversal tripack which shows an
excess of magenta, that is the green sensitive layer was
slightly under-exposed. As a practical example of the

usefulness of such a set of curves, the correct green filter

density to bring the three curves back to equality could
easily be found by measuring the log. E shift between the

magenta curve and the other two. In practice, of course, a

suitable light green filter could easily be found by trial

exposures on a small quantity of this batch of film and then

used as a standard filter for the remainder of the batch.

At first sight it might appear that a processed trans-

parency showing this type of defect could be corrected by
binding it up with the appropriate density green filter. But
a few moments consideration of the characteristic curves

will show what the exact effect of this expedient would be.

The magenta densities are too high by about 0*03 of

density over the straight line portion of the curve. A green

filter of density 0*03 placed over the transparency would
certainly lift the yellow and cyan curves by that amount
and thus would correct the straight line portion of the

characteristic. But over the long, sweeping toe of the

characteristic there would be too high a green density and
the highlights of the picture would then appear green.

This effect can be seen from Fig. 3. Conversely when the

filter is of the correct density to bring some of the densities

on the toe into correct balance, say, in flesh tones, it will

still be too dense for the extreme highlights, which will still

appear green; and it will not be enough to correct the

straight line portion of the curve and so the mid-tones will

still be magenta.
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Fig. 3.

A few experiments with an out-of-balance transparency

of this type and a few correction filters will show two
things. First, the highlights and light tones of a picture are

particularly liable to show a degree of unbalance which
would be barely noticeable at higher densities. Second, the

most satisfactory point of balance is a compromise depend-
ing on the subject matter; if there are flesh tones in the

picture these should almost always be rendered as truthfully

as possible. Certainly most attention generally needs to

be paid to the balance of the lighter densities.

We have already seen how unequal emulsion speeds of

the three layers in a tripack can produce density unbalance;

a similar effect can obviously be given by use of light of

the wrong colour temperature. If, for example, a day-

light type emulsion is exposed in tungsten light, the blue-

sensitive emulsion is under-exposed, and if the green

sensitive emulsion is taken as being correct the red is over-

exposed.

If we are compelled to make a duplicate or a colour

print from such a transparency, we shall naturally make an
effort to bring the reproduction into reasonable colour

balance. Fig. 3 shows what is likely to happen. When the

straight line portions of the curves are brought into balance

all the important light tones are sadly out of balance.

So, while at first sight it may seem that if a transparency
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is not intended for viewing, but is merely an intermediate

stage for prints, it might not matter if it is unbalanced for

density of the three images. It does, in fact, matter a lot,

and if it is necessary to use heavy correction filters to pull

the balance back to neutral over the mid-tones, the duplicate

or print—like the transparency bound up with a correction

filter for viewing—will tend to have highlights the same
colour as the filter used.

Density balance is, however, a fairly simple fault which
can be compensated for at the exposure stage by anyone
capable of interpreting the results of a test exposure and
choosing colour correcting filters accordingly. Clearly

this system can only conveniently be operated with those

materials which can be processed by the photographer
himself.

It should also be noted that it is possible to effect some
correction in user-processed materials by changes in the

processing times or formulae—provided that such changes
are predictable and controllable.

In the case of colour negative materials it may well be
that the manufacturers allow wider tolerances than they

could for a reversal material. That this is so is suggested

by the very wide range of correction filters employed in

most of the negative-positive colour print procedures.

It would seem more likely that improved results could

be obtained by exposing through an appropriate correction

filter, thus so obtaining a more perfectly matched set of
characteristic curves on the three colour records. The
alternative of attempting to effect correction at the printing

stage by high density filters inevitably gives prints the

highlights of which tend to be of complementary colour

to the correction filter used.

Crossed Contrasts
Unfortunately the simple case of poor density balance

is by no means the only fault that may be found in a colour

tripack material. Unbalanced contrast is not uncommon
and can be far more disturbing.

Let us take for an example the case of a yellow image
which is lower in contrast than the other two. In a reversal

film where the mid-tones are balanced to a neutral grey

the higher densities will then not have enough yellow in

them, that is they will be too blue, while the light tones

will have too much yellow density as shown in Fig. 4.
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With a material which produces this sort of result,

exposing through a correction filter is of no real help.

If a yellow correction filter were used over the lens in

making the exposure it would simply move the yellow

characteristic curve as a whole as shown in Fig. 5

and neutral balance would be achieved only in the high

densities, giving shadows approximately correct in balance.

The whole of the remainder of the picture would be far
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too yellow. Obviously the use of a complementary blue

correction filter would bring the lighter tones into balance

but all the heavy densities would then be far too blue

—

the shadows would probably be bright blue. There is no
filter which will correct this type of result, and it can, of

course, occur when any one layer has different contrast

to the other two.

It will be seen from the above description and the

characteristic curves that where the emulsions of a tripack

are not in good contrast balance the colour rendering can only

be correct at one level of density. All other densities will

show poor colour reproduction. Just how noticeable this

will be depends, naturally, on the degree of unbalance of

the contrasts and on the subject matter of the picture.

Difference of Curve Shape
There is another, and perhaps more complex, form of

colour unbalance which is generally a manufacturing
problem, although it may be caused by age or poor storage

of the film. Different curve shapes for the three colour
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records can give a lack of balance at some densities only.

To make three emulsions using different colour couplers
and sensitisers which give matching colour images at all

densities from toe to shoulder—possibly after reversal

processing—is quite a difficult proposition. Most batches
of any present-day tripack do, in fact, give acceptably
balanced images and this is indeed a tribute to the skill

and research put into their manufacture.

Nevertheless different curve shapes do sometimes occur
and the resulting characteristic curves could appear as

shown in Fig. 6, a hypothetical example shown somewhat
exaggerated for clarity. Here the straight line portions of
the three curves are well matched but the magenta falls off

much too soon to a long, flat shoulder. Also the cyan
emulsion has a toe which sweeps up quite gradually to meet
the straight line at a relatively high density.

There is clearly nothing that can be done with a picture

made on such a material once it has been processed—or

even if the result could be predicted before the film was
processed. There is just no way of restoring gradation
which does not exist in any one layer of the film. Elimina-

ting these errors would be just part of the development
work that must go into any tripack material before it is

marketed. Subsequently the materials must be as carefully

stored as possible and in accordance with the individual

manufacturers recommendations.
Once a material has been made things keep changing;

emulsions, sensitisers, and couplers are all to some degree

unstable, and processing, even in the hands of those who
have much experience and take every care, often seems
to be a rather uncertain factor so far as colour balance

is concerned.

But above all, an understanding of the nature of the

colour image is essential to evaluate the results obtained

on tripack material. Few photographers will care to go as

far as measuring colour densities and plotting their own
colour characteristic curves, but an appreciation of the

nature and significance of these curves will make it easy

to analyse just what has happened to cause a colour picture

to be off balance in any given way. Knowing this it is

possible to say if it is a fault inherent in the material, and
if not, how it may be corrected before proceeding with

further photographs.
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ORGANS-
IN PARTICULAR

By Gilbert Benham

For many years I have made a thorough study of organ
and architectural photography as my main hobby. My
enthusiasm for the instrument is unbounded, and I have
written many articles on organs from a tonal standpoint.

Although but an amateur, I have often been amazed at

the illustrations that find acceptance by our newspapers,
which show a complete lack of artistic feeling for either

lighting or composition ; and many of the professional's

products in their windows exhibit various faults of a

similar nature. The excessively heavy shadows that are

everywhere to be noticed, the casual arrangement of people
into one long, precise row, could be so easily avoided by a

little care.

As an off-shot to the above specialised subjects I have for

some years studied the photography of organists seated at

their console, an even more difficult " pastime ", for it often

happens that ideal lighting is impossible on account of lack

of room.

I appreciate the fact that buildings cannot be altered to

help the photographer, but a great deal can be done to

overcome faults by seeing that arches do not lead out of

the composition, nor their tops come towards the sides of

the negative, especially when using a wide angle lens. In

fact, all wide angle lenses require the utmost caution in all

architectural work. I am sure that some artistic feeling is

all but essential in all branches of photography other than
mere snap-shotting on the summer holiday.

Both organs and architecture demand the greatest

patience, skill and suitable apparatus. In so many architect-

ural photographs the view-point has been carelessly chosen,

including badly proportioned and badly balanced objects
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Mr.ConradEden

.

Taken at Dur-
ham' Cathedral
organ with a 5.3

Dallmeyer Stig-

matic lens at f/6.

Good perspec-
tive in spite ofthe
fairly wide angle
J-plate negative.
Front swing.

which spoil the effect of the entire picture—the results of

the operator's inartistic outlook.

Let us consider the apparatus first, for it must form the

governing factor throughout all operations. Everything

must be of the very highest standard throughout. I have
come to the conclusion that too great a stress cannot be
laid on this point. Nothing smaller than half-plate size is

advisable for serious work. For consoles I use whole-
plate when travelling conditions allow. It is futile to

photograph consoles unless every word is clearly readable,

so this means the employment of the very finest lenses;

my list of " possessions " at the end of this offering will

show how important this equipment is. Regarding the

type of camera, it may be helpful to state that I use a

hand and stand Sanderson of a fairly early pattern. There
have been several different models of this most excellent

make, but one or two very good features of the early models
appear to have been discontinued in later designs. I

consider the hand and stand type has advantages over the

stand type, and I have adapted my camera to further

movements, the cross front, the side-swing to front, etc.

I maintain that this camera will do everything I require.

I have taken many subjects which no other man has taken,

which is wonderful credit to lens and camera. Obviously, the

whole body-work must be substantial and perfect, or some
part will not stand up to the unusual strain often inflicted.
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A very high-rising front is absolutely necessary. (I have
about 4-in. rise to my Sanderson.) It is fitted with a

Kodak cut film back and six slides; also the normal plate

back and six slides for plates. For my 3-in. wide angle

lens I have made a sunk panel to avoid the bellows cutting

off. This brings the lens inside the body. To obtain a very

great fall of front I turn the camera upside down, and to

hold it I have made an oak " sling ", much like a U, made
of three strips of wood, one for the tripod top, the two
others bolt to the sides of the camera and everything is

rigid. The two side pieces are hinged to the baseboard
and so are folding. In this manner the former rise becomes
the fall of 4 inches.

On the brass plate that runs along side runners, I have
drilled J-in. slits so that the bolt which holds down the

front will allow ample cross front if the front is removed
from its runners. Similarly, when the front is thus freed the

centre bolt will allow any amount of side swing, even to

90 degrees angle to the plate. Both these specially made
movements sometimes become necessary when a lens will

cover no more than the plate. The slightest swing front will

cut off at two corners unless rectified by the cross front.

My only regret over my Sanderson is that no wide-angle

rack-and-pinion was
fitted to this early model.

So I have got over this

inconvenience by clam-
ping the front on to the

dropped base-board, free-

ing the front, and then

pushing it towards the

plate and vertical there-

Dr. C. H. Moody. Taken at Ripon
at a distance of about 3 or 4 ft. at

the top of an iron spiral staircase.

Impossible to arrange suitable

lighting, which had to be tied to the

top rail of stairs a few inches from
camera. Part of all four manuals is

shown. Probably my most difficult

subject, i-plate negative. 4-in. Meyer.
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with. By using the rack-and-pinion ofthe dropped base board,
I obtain the convenience 1 require for wide angle work !

My whole-plate camera is a Hare, in new condition. For
its wide-angle movement I have made a kind of wood-metal
trough which takes the detached front. This fitment is then
bolted to the rack-and-pinion front extension, with which
it moves when the back is pushed far forward. My side

swing is obtained by the back. The rise of front is 6-ins.

I do not think much need be said about lenses, for my list

will explain itself. Nearly all my organ work relies upon
wide-angle lenses, and it may be observed that many of
mine differ by only a small degree of focal length. This is

because with short foci small parts of an inch are of much
greater consequence than with fairly long foci. My very old

Wray R.R. wide-angle working at f/1 1 is a really wonderful
little lens, covering a half plate with ease. The Rodenstock
of 125 degrees is another extraordinary lens, covering whole
plate, although I have not yet been obliged to resort to it

on a plate of such size. The 4-in. Meyer will not cover a
whole plate into the corners, although it very nearly does so.

There is another important question that is frequently

disregarded, the lighting of the whole picture. Here, again

there are circumstances over which we have little or no
control, but many instances exist which can be much
improved by a little care, and a one-sided effect avoided
to a surprising degree. To avoid heavy shadows on the

opposite side to strong high-lights, the firing of one flash-

bulb without reflector (or with a perfectly flat, large white

card) at some yards away will solve the problem of uneven
lighting. It is necessary that a strong, concentrated beam
from the flash be avoided at all costs in order not to obtain

a patchy result. A word of warning is prudent at this stage

against over-doing the flash, which would give an unreal-

istic effect; e.g. a roof should not be better lit than the floor

or arches. Only by long experience can the right answer be
found, and then often it is discovered only after tests of
the actual conditions. As an instance of this particular

hazard I would quote the north case of St. Paul's Cathedral,

London. This is best taken when good sunlight is on it,

but the shadows cast on the eastern side of the carved
images are very dense indeed. I photographed this case long
before flashbulbs were invented; 1 may take it again some
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fine day with better results ! With architecture it is wise to

use always as long a focus lens as will obtain what is

required, and a temptation to crowd in too much subject

is a sin frequently committed. An exception to this rule

may be Durham Cathedral nave, which has several styles of
Norman work that look quite well on one negative. Chairs

which crowd so many churches will not appear so broken-

up if the camera is placed just higher than their backs; a

couple of feet or less will meet the case; but it is infinitely

better to remove some or all of the obstacles and show the

complete columns.

So much depends on the colours contained in most
windows that I feel unable to offer useful data. Windows
of any kind are a serious problem in all branches of photo-
graphy. To reduce exposure by using flash powder is one
way of overcoming halation to some extent, but no certain

method is apparent to me. In this connection I think cut

films are preferable to glass plates, although " rubbing
down " the intensity is more hazardous with films. When
I was a boy there was a plate marketed by the Paget Dry
Plate Company known as XXX. I believe it had three

distinct emulsions, for the express purpose of dealing with

window halation. It has been discontinued for many years,

and I have never tried it. It may have failed to reach its

ambition!

For my Photofloods I use a Kodak stand which I con-

sider to be much the best. Extra arms can be obtained and
variety in direction of lighting can be thus obtained. I

have made yet another arm, of greater length. This further

enhances my lighting effects and will extend well to the

other side ofmy camera. For reflectors I prefer dull-finished

electric light shades obtainable from Woolworths, but they

must be backed with black paper if placed before the

camera.

An invaluable accessory for slippery floors is a home-
made " spider " consisting of three strips of wood bolted

together at one end, with the three arms pointing outwards
from the centre. Down the length of each a series of small

holes are bored, into which the spikes of the tripod legs can
find secure anchorage: a simple accessory costing literally

nothing, but on occasion worth its weight in gold.

As my negatives must be of soft gradation I prefer Azol
to any other developer.
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Ely Case. Rise of front about 4-in. Very bright window behind top
of case. Lens Zeiss W/A 5J-in. Protar. Stop f/45. £-plate negative.
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Liverpool Cathedral. Distance from choir keyboard to camera about
4 ft. Lens, Hugo Meyer 4 in. f/9 series. Stop f/32. Every name on
knobs readable. Whole-plate negative.

Lenses
3-in. Wray wide-angle R.R. f/11. 3|-in. Rodenstock

Pantogonal No. 1. Angle 125 degrees (an anastigmat of
the highest order). 4-in. Meyer f/9 Series Aristostigmat

Anastigmat. 4|-in. Zeiss W.A. Protar f/18. 4£-in. Goerz
Series 111 f/7.7. An early but wonderful old lens. Pre-

Dagor, whose covering it exceeds. 5. 3-in. Dallmeyer
Stigmatic f/6 in shutter (for portraits). 5J-in. Zeiss Protar
f/18. 6^-in. Dallmeyer f/6 Stigmatic in shutter. 7-in.

Zeiss Protar f/18. 7f-in. Zeiss Protar f/10. Very early,

Waterhouse. 9-in. Ross Symmetrical f/5.6 for portraits

mainly, but will do anything else! 10-in. Zeiss Protar f/18.

14-in. Ross Symmetrical f/8. 14-in. Busch Aplanat f/6:

for portraits.
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MASKING IN

MULTILAYER MATERIALS
By Keith M. Hornsby, a.r.p.s.

Although straightforward negative-positive and double
reversal colour prints oh paper have been well received by
the general public—largely perhaps because of their novelty

—the discriminating observer is not satisfied. Colours are

generally too dull and the reproduction of some hues is

unsatisfactory. No dyes are perfect, and those in the azo
methine group produced by colour development are among
the least satisfactory. Fig. 1 shows the absorption curves

of a typical set of dyes used in a colour development
multilayer.

< 50-

Yellow Cyan
Image.

i 1

Magenta
Image

Image

^OO 50O 600 700
Fig. 1.

Ideally the magenta dye, for example, would transmit all

blue and red light and absorb all green, but in practice only

60% of blue and 90% of the red are transmitted, whilst the

green absorption is not perfect. It is not only these

unwanted absorptions of blue and red light which reduce
brilliance and colour accuracy. The overlaps between the

curves further reduce brilliance, and the sharp peaks in the
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curves produce false colour emphasis. The effect of the

sharp absorption maxima and minima must be tolerated,

but considerable improvements in brilliance and colour

accuracy can be made by the technique of masking.

Saturation Masks

If a set of colour wedges, which when superimposed give

a grey wedge, are separately measured, each through red,

green, and blue filters, nine curves can be plotted which can
be divided into two groups: the principal curves i.e. the

blue absorption of the yellow dye, the green absorption

of the magenta dye and the red absorption of the cyan dye,

which are the desired absorptions; and the secondary curves

which are the undesirable absorption. (Fig. 2).

Yellow Image. Magenta Image. Cyan Image.

LOG.E LOG.E
Blue Filter Curve.

Green Filter Curve.

Red Filter Curve.

Fig. 2.

LOG.E

If we add together the principal curves and the secondary
curves separately for a neutral wedge we should have two
curves each representing more or less neutral images com-
posed of the wanted and unwanted absorptions. (Fig. 3).

Total Density.

Densities of Wanted
Absorptions.

Densities of Unwanted
Absorptions.

LOG.
Fig. 3.

In the case of a neutral wedge the curve of the unwanted
absorptions could not be separated from that of the desired
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absorptions, but in the case of a coloured object the effect

would be equal to having a coloured image with a weak
neutral image superimposed upon it. The effect of adding
grey to all colours would be to reduce their brilliance—to

degrade them.

In a typical case, if the total image contrast is 1, then the

contrast of the combined principal absorptions may be

0.75, and that due to the secondary unwanted absorptions,

0.25. If the curves apply to a negative, then this degradation

can be corrected by producing a black and white positive of

contrast 0.25 and registering it with the negative. This

will of course reduce the overall contrast, so the printing

material must be made harder to restore the gamma pro-

duct. The contrast of the silver mask can, with advantage,

be increased to over-correct the negative and so compensate
in some measure for the degradation produced by the dyes

in the print material.

It is not practicable, however, to use a mask with a high

enough contrast to correct completely both negative and
positive. Very contrasty negative materials which could

have their contrast reduced by the mask, and contrasty

printing emulsions both suffer from poorly shaped
characteristic curves, which increase the difficulty in manu-
facturing balanced materials.

Colour Correction Masks

The curves of the trichromatic analyses of the yellow,

magenta, and cyan image dyes (Fig. 2) show, that the blue

absorption of the magenta image dye and the green absorp-

tion of the cyan dye^are considerable. To compensate for

these imperfections in the production of a neutral balanced

print, the yellow must be reduced to compensate for the

apparent yellow in the magenta image, and the magenta
must be reduced to balance the apparent magenta in the

cyan image. In a colour picture therefore, the yellows are

weak, and the reds too orange and also rather weak, whilst

the greens are bluish. As reds are generally very pure and
saturated, a slight loss in strength and quality is not serious,

but in the case of greens and yellows, whose purity and
saturation are less, the loss is more apparent. To illustrate

the principle of coloured image masking we will take the

worst offender—the magenta image—as our example. As
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we have seen, a trichromatic analysis of a magenta step-

wedge would give us three curves. The red filter curve is so

flat that it can be ignored, but the blue filter curve has an
appreciable contrast and would produce a definite unwanted
image in the blue sensitive layer of the print material i.e.

a yellow image from the green recording layer.

Green Filter Curve.

Total Blue Filter Densities.

Blue Filter Curve of
Magenta Image.

Masking Image Curve.

LOG. E
Fig. 4.

In the same way that the unwanted neutral image of a

colour negative can be cancelled by the addition of a neutral

positive image, this unwanted blue absorption of the

magenta dye image can be cancelled by a corresponding

image of opposite sign, that is a positive blue absorbing

—

or yellow—image. (Fig. 4.)

The high green absorption of the cyan dyestuff can be
corrected in an analogous manner, but using a low contrast

magenta positive from the red record as a mask. The colour

distortions produced by the excessive green absorption of
the yellow dye image could also be corrected by means of

a magenta coloured mask, but as the imperfections of the

yellow dyes are relatively slight, it is not at present con-

sidered necessary to correct them.

Masking in Practice

Obviously the types of masks which have been described

could be easily made and registered with the negative or

transparency to be printed. For motion picture work, where
registration can be accurate and automatic there would be

no difficulty, but for " one-off " still pictures, such a method,
for routine work at least, would be quite impracticable if

registration were a manual operation.* The problem then

•Kodak have patented a method for the automatic registration of
masks by sealing the original in an impermeable, transparent and
sensitized envelope so that the processing of the mask can be carried

out without disturbing the register after printing the mask.
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is to produce a masking image or images in the multilayer

itself.

For silver saturation masks the solution is relatively

simple. After colour development the silver image is

removed, or converted to a relatively insensitive silver salt

(the ordinary ferricyanide-bromide bleach does this). The
whole film is then exposed to light of sufficient intensity to

make the undeveloped halide developable (but not the

bleached silver image), and black and white development will

then produce a positive mask in perfect register with the

negative dyesturf images. The contrast of the mask can be
controlled very easily by the choice of black-and-white

developer and the time of development.

Refinements of this technique have been patented by
General Aniline (Ansco) and by I.C.I. The general principle

is to prevent the formation of a silver mask in the top (blue-

sensitive, yellow image) layer. If a compound is included

in the developing solution which will form a less readily

developable salt than silver bromide, and if the concentra-

tion is such that its action is more or less restricted to the

top layer, due to local exhaustion of this compound, then

development will be restricted to the lower layers. Ansco
have gone one stage further by claiming the use of a yellow-

ish stain (such as that produced by sulphite-free pyro
developers) instead of, or in addition to, the silver masking
image. These images will tend to behave in the same way
as coloured masks, although they will not be produced
differentially in the appropriate layers, and so will only

give approximate correction of colour.

Integral Colour Masks

The colour couplers used in contemporary multilayer

materials fall into the general category of compounds con-
taining a reactive methylene group with the structure

R—CH 2—R' where either or both R and R' are groups
which " persuade " the methylene group to lose its hydrogen
atoms and react with other compounds.

Under suitable conditions, compounds of this type can
produce three classes of dyestuff.
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1. Azomethine dyes by reaction with oxidized aromatic

amines

Rx
CH2 +H2N-A °^* Rx

R*
!/

v

R!'/
C=N-A

2. Styryl dyes by condensation with aromatic aldehydes

K-

\t\, + 0=C-A

H

*
')
C= =CH-A

3. Azo dyes by reaction with a diazonium compound.

CH2 + X-N=N-A -» )C-N=N-A

It would seem possible to use a coupler which is not
mobile in the emulsion layer to produce two dye images

—

one, an azomethine dye image together with the silver

image and the other a styryl or azo dye masking image
produced from the residual coupler. The masking image
would be, as required, of opposite sign to the image asso-

ciated with the exposed and developed silver grains. (Fig. 5).

Azo or styryl

dye image.

EESJ

'w/mw/M

Azomethine dye
+ removable
silver images.

Fig. 5.

It is in fact possible to bathe an exposed and processed

multilayer in a solution of a diazonium compound or of an
aromatic aldehyde, to produce masking images. It is

fortunate that compounds with the reactive grouping
—CO—CH 2—CO—i.e. yellow couplers, produce neither

azo nor styryl dyes with the compounds which will give

yellow azo or styryl dyes with pyrazolone magenta couplers.

Unfortunately no magenta styryl dye can be produced
from a phenolic cyan coupler, but suitable azo dyes can
be formed to give effective masking images. A further

method is to incorporate passive diazonium compounds
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in the emulsion layers and to activate them to form the

masking images.

Coloured Coupler Methods

There is a further remarkable property of some of the

azo and styryl dyes which are formed from the couplers used
in colour photography. If they are incorporated in a silver

halide emulsion which is coated, exposed, and colour

developed ; where a silver image is formed, and the oxidation

product of the developing agent produced, the azo or

styryl dye will be split, and the azo methine dye will be
formed. This is at present the most straightforward

method of producing integral colour masks. The after

treatment necessary to form the masks is avoided, and it

would appear that the same processing procedure can be

used as for unmasked negatives. The manufacturer of

course has his problems, but the man who uses the material

buys the one which is for him the most convenient and
satisfactory, regardless of the manufacturing difficulties.

No names of patentees have been given in this section

although many exist. In fact so many specifications, with

overlapping claims, have been published on the subject of
colour masking, that it is impossible in this confused
situation for a technical student of patents to give any
opinion as to the validity of the various claims. That
decision can rest only with the Comptroller of the Patent

Office or with a High Court Judge.
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NATURE PHOTOGRAPHY
WITH ELECTRONIC FLASH

By John Warham, A.R.P.S.

The introduction of electronic flash some years ago was an
event of tremendous interest to nature photographers, and
sufficient experience has now been gained with the device

to make possible a considered appraisal of its applicability

to the photography of wild life in general. A good deal

of the initial over-enthusiasm has abated, and it is now
apparent that electronic flash by no means supersedes older

and well-tried methods, but rather offers the nature worker
an additional tool, one which greatly extends the range of

subjects that he can record successfully. As with any other

technique, the most successful exponents have been those

who understand the inevitable limitations; it is all too easy

to produce unpleasant and unnatural results with electronic

flash.

For good reasons birds have always been very popular
with nature photographers, and workers in this field were
quick to realise that for them high-speed flash was a

development of almost revolutionary importance. Up to

that time most of the finest bird portraits had been taken at

quite long exposures, and the photographer had to possess

considerable skill in gauging the correct moment for

opening the shutter or spoiled results due to the subject's

movements were likely. Even highly skilled exponents
accepted that as much as 80 per cent of their exposures

might be ruined through this cause, the proportion of

failures being governed primarily by the temperament and
behaviour of the particular species or individuals under
study. A duck, placidly covering a clutch in some reedy

retreat, was unlikely to move during the opening of the

shutter; a tit, teetering about on a branch, was seldom still

long enough for any speed lower than l/25th sec. to offer

much chance of success. Thus, to obtain a characteristic

series of pictures of the many small and restless species a
not inconsiderable expenditure on material was involved

For a variety of reasons the miniature camera with its

greater depth of focus and possibilities of using faster
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Fig. 1. BarnOwl.]

shutter speeds was not the answer, not at least for those
whose ultimate aim was a 20 x 16 print. But with a flash

duration of the order of 1/5,000-1/10,000 sec. the subject's

movements would be immaterial and wastage of plates or
film should be correspondingly less.

At first there was an understandable tendency to exploit

the speed of electronic flash, and a spate of close-up shots

of birds in flight appeared. Novel and dramatic effects

were secured with comparative ease, striking wing positions

were shown where the feather de ail was retained with a
clarity that had previously been impossible. The advent
of such pictures was not universally applauded; some
nature photographers criticised the results on the grounds
that the birds looked unnatural, that the postures depicted

were far removed from ordinary experience. Here they

were undoubtedly right, for the camera was being used to
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reveal movements far too fast for the eye to detect in detail;

if some of the positions appeared impossible and extrava-

gant they were nevertheless revelations of fact—though not

necessarily of any pictorial merit. A more serious objection

arose from the fact that when working in daylight the bird-

flight photographer had to use a fairly high shutter speed,

say 1/200 sec. or more, in order that only a single image
appeared on the negative, that due to flash alone. With
longer shutter speeds double images would often be
apparent—the sharp primary image being marred by a
hazy secondary image due to daylight registration. And,
unless there was a solid background of foliage, a wall or

something of a similar nature close behind the bird, the

rapid fall off in illumination resulted in practically no
detail in the background whatever. In a print this came out
as a uniform black or dark grey tone. The critics had
certainly strong grounds for complaint when they saw a
diurnal species like a robin or a chaffinch portra>ed as if

flying through the depths of the night, for one of the

cardinal requirements of a satisfactory natural history

photograph is that it should be an accurate and truthful

representation of the subject. Where owls were concerned
however, the black background was quite authentic and
some extremely fine results were soon being shown by
various workers both in Britain and elsewhere.

At the present time there is rather less emphasis on the

recording of bird flight, though most of us like to include a
few flight shots in a series of any given species; the tendency
is more and more towards the use of high speed photography
to catch fleeting behaviour formerly impossible to show
satisfactorily. The feeding of a female linnet by its mate
(Fig. 2) provides a simple example. Taken with the aid of
two 100-joule tubes, the incident is quite easily recorded,

and despite the extremely rapid, almost frenzied move-
ments of the birds, the white pulpy food is clearly visible

coming down the male's beak. It is in the recording of
such incidents that electronic flash excels and will be used
increasingly in the future. But for the portraiture of the

less erratic species, especially if the aim is the highest print

quality, it is doubtful whether any form of artificial lighting

can improve on natural sunlight diffused by thin cloud.

The speed of electronic flash does more than enable

rapid movements to be arrested, it also neutralises any
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Fig. 2. female Linnet being fed by mate.

movement at the camera end. When taking pictures by
daylight and using slow shutter speeds some loss of
definition often occurs despite the use of a sturdy tripod.
Such softening of definition may arise in various ways:
through vibrations set up by the shutter itself perhaps, and
often by the wind straining against the canvas sides of the
hide—a condition which it is very difficult to overcome
completely. But with high speed flash camera-shake is

impossible.

Where the nature worker contemplates the use of flash
on any considerable scale an electronic unit will prove far
cheaper than conventional flash bulbs, for modern sets are
capable of giving long and reliable service without break-
downs. The flash tube scores over bulbs in several other
ways, quite apart from the speed at which it operates.
Birds take much less notice of the momentary flicker of
the flash tube than they do of the far more blinding blaze
of a bulb. Another advantage is that when working after
dark, the flash tube, once set up, needs no further attention
for the rest of the session, whereas a bulb must be changed
after each exposure. This means that valuable opportuni-
ties for shots may be lost since replacement can only be
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made when the adult birds have departed; and far too

often when reaching up to replace the spent bulb in the

belief that the coast is clear, the alarm notes of one's quarry

tell that every movement is perceived—and objected to !

This does not augur well for one's future success.

Of course the use of electronic flash is not unaccompanied
by snags. There is the dark background problem already

discussed. This can be overcome in various ways accord-

ing to the circumstances. For example when taking " set

piece " studies such as those showing perched birds coming
to bait at a particular spot, a light coloured backcloth may
be introduced, the subjects being conditioned to its presence

before photography is attempted. At other times it may
be possible to picture the bird against a natural background
close enough to register satisfactorily. Often, when very

rapid movements are not involved, it is practicable to em-
ploy a shutter speed slow enough to allow a daylight image
of the background highlights to record. When taking birds

at their nests the trouble can be lessened or eliminated by
the careful selection of nesting site. Those most suitable

are situated so that their owners will be shown in front of

foliage, against a creeper covered wall, the trunk of a tree,

or the ground itself—anything to avoid an impression of
impenetrable gloom such as would be given, for example,

if the nest chosen was in the fork of an isolated tree.

The weight of the unit is a decided disadvantage, the more
so since one's gear has so often to be carried for long

distances when working among mountains, on moors, or in

foreign countries where roads are few and far between.

It should be noted that many of the light-weight equipments
coming on the market operate at quite low voltages and
hardly come into the category of high-speed units; the

flash duration they give is often only of the order of

1/1,000th sec. This is quite inadequate to arrest many of
the movements of birds and far too slow for showing them
in flight.

Owing to the high voltages built up by the circuit, the

operation of electronic flash equipment outdoors can be
dangerous in damp weather. In a climate so changeable

as our own it is quite possible to set up the flash heads

beside the hide only to find after one's photographic session

is well under way that it is beginning to rain. Unless the

unit is properly shower-proofed, flash photography must
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cease until dry conditions again prevail—and the equip-

ment is absolutely dry as well.

Since bird-at-the-nest photography is so popular a few
points which should be watched when using electronic

flash in such situations may perhaps be dealt with. Choice
of nest site is most important—as explained above. The
site having been selected the hide is introduced by stages in

the usual manner, but in addition to the dummy lens,

dummy reflectors should also be provided. A couple of
large tin lids nailed or tied to the top front corners of the

hide serve quite well, but they must be secured so that they

cannot move in a wind. Before any photography is

attempted time should be taken to decide just where and
how all the equipment is going to be placed and where the

flash heads must be fixed in order that the nest shall be
evenly illuminated. If only a single tube is to be used this

will generally be placed close to and slightly above the

camera. It always takes time to get settled into a hide,

even when not using flash ; it takes still more time to set up
when the speedgun and its attendant gear is involved. This
time factor may matter little in some fields of nature work
but with birds at their nests the photographer's first con-
sideration must be for the safety and well-being of his

hoped-for subjects. Equipment must therefore, be assem-
bled with the minimum of delay in order that the bird's

activities are interfered with as little as possible. It will

often pay to fix camera to tripod and flash heads to stands

near to but not at the nest, so that the parent birds may
carry on their duties undisturbed until the half-assembled

equipment is finally moved into its pre-determined position

The buzz of the vibrator will seldom be noticed by birds

but where the nest is on the ground I generally stand the

power unit on a pad or a sorbo rubber cushion so that no
vibration can be transmitted through the earth. Inside the

hide everything must be readily accessible, not least the

shutter controls and setting lever. It is most desirable to

allow the birds to settle down before making any exposures
' and if the shutter makes any noise at all, the tubes should

be fired manually from the power unit once or twice so that

the subject's reactions to the flash can be tested before they

have to become inured to the additional click of the shutter.

Hand and eye must work quickly when catching the birds'

behaviour and on development it will be regularly found
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that despite overall sharpness some shots depict the subject

in awkward positions. Only the better and more character-

istic negatives should, be printed unless the others have
value for some special purpose.

To catch birds winging to and from their nests it is

necessary to note the lines of flight taken during their

approach and departure. Often a perch may be set up
perhaps 6 to 8 feet from the nest where the adult birds will

alight when coming and going. By focussing on a piece

of string drawn taut from the perch to the nest the camera
can be trained on a portion of the flight line. It is then

merely necessary, after removing the string, to anticipate

the bird's movements and to release the shutter as it passes

the pre-determined position.

The stops required will depend on several factors, but
with a 100-joule unit and high-speed pan material apertures

larger than f/16 will seldom be called for; with a 200-joule

outfit f/22 will be more usual. The flash factor of the

particular unit employed should be determined by each
worker to suit his or her developing and enlarging tech-

niques. Once the flash factor has been ascertained then

the intelligent use of a measuring tape will ensure the

selection of the correct stop for each situation. At the

printing stage one important necessity must be mentioned;
as generally happens with flash, foregrounds tend to be
over-exposed, in enlarging therefore, the foreground, and
any other area which has caught the light too strongly, will

require printing-in; a " flashy " effect must be avoided at

all costs.

Speedflash bird photography need not be restricted to

work at the nest. With a single flash-head fixed to a camera
that had previously been focussed for a known distance,

I once made a useful series of pictures showing birds

sleeping—tracking them down at night in their roosts. The
power unit was carried on my back and the hand-held

camera manoeuvred for distance and position before trip-

ping the shutter and firing the flash. Electronic flash may
also be used to take birds at bait—the'tits frisking about on
the peanuts or starlings bathing by a puddle. There are

endless possibilities; it is mainly a matter of observation

and preparation and of having the time to take advantage

of opportunities as they occur.



146 THE BRITISH JOURNAL PHOTOGRAPHIC ALMANAC 1954

The application of high-speed flash to insect photography
calls for a rather different approach on account of the small

size of the subjects. It is a field in which as yet there has

been little development and the comments in this section

are therefore drawn mainly from my own experience. In

the past the finest insect photographs have usually been

taken under controlled conditions—indoors in artificial

light. Working in the open on wild insects free to roam as

they please the photographer has difficulties to combat on
every hand—the restlessness and timidity of his quarry,

the apparently ever-present wind which rocks his subject

in and out of focus as it sits on leaf or flower and all the

other difficulties associated with the taking of close-ups

using a hand-held camera. Electronic flash has not only a

future in the " insect studio " to replace photofloods, but

greatly simplifies outdoor work. It should now be possible

to make shots in the field of a quality generally equal to

those turned out by the worker with controlled insects

indoors. Out of doors the subjects can be active, in their

natural surroundings and in movement.

Sleeping moths and similar lethargic subjects have never

presented many photographic problems, but most other

forms, bees, flies, beetles, butterflies, grasshoppers, to

name but a few, are the very reverse of lethargic. Armed
with a camera focussed for close-ups—the taking distance

being from 12 to 18 ins. according to the focal length of
the lens used and the size of the image required, and a

single flash-tube synchronised to the shutter, the roving

insect cameraman can interview and record much of the

doings of such creatures as they go about their normal
business in garden, wood, or hedgerow. The method
consists in setting the lens for a definite taking distance

and then bringing camera and flash head into position at

that distance from the insect. Some guide for doing this is

invaluable, and my own method is to attach a pointer to

the camera protruding forward so that its end lies in the

plane of sharp focus yet low enough to be just out of the

picture area. This device greatly facilitates aligning the

camera onto the subject with the minimum of delay.

Insects vary greatly in the ease with which they permit
one's approach; butterflies are easily frightened, bees and
wasps generally quite indifferent. As a general rule it is

advisable to come up to the hoped-for subject quietly,
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avoiding any sudden
movements and on
sunny days ensuring

that one's shadow does
not startle the insect.

Where the latter is

more or less stationary

there may be time to

compose the picture,

and at least intruding

objects in the back-

ground such as over-

prominent leaves or

twigs can be avoided.

High-speed flash can
also be used to shoot
insects on the wing,

though the flight of
insects is far more
difficult to portray well

Fig. 3. White Plume Moth in flight. x2.5. than the flight of birds.

In this connection it

should be realised that an insect's wings may move at

very high speeds, and the 1 /5,000th sec. given by the flash

from most small portable units may be quite inadequate

to freeze such movements. Much depends on the position

of the wings at the moment of exposure, for there are

always parts of the path of movement where their velocity

is low and where the flash can be quite effective.

In making a start at insect flight photography perhaps the

easiest method is to use a tripod and to train camera and
flash on some spot which is regularly visited by insects,

firing the flash-tube as one of them comes into focus.

Naturally the photographer must be abb to anticipate the

insect's movements and quick in releasing the shutter

otherwise he will be too late to show it in action—it will

already have alighted! Even at the small stops (f/32-f/64)

possible at close quarters, the depth of field is shallow and
rejects must be expected both through incorrect timing or

anticipation and through the insect being out of focus.

Much is possible in the garden. How many readers can
call to mind a good photograph of a honey bee coming in

to alight on a flower? Yet such a shot is quite within the

grasp of anyone possessing a 100-joule unit and a shutter
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synchronised for flash and fitted to a camera that will focus

down to about 12 ins. In the garden certain kinds of
flowers offer a regular attraction for bees. The camera
can be trained to cover the approach to one such flower

(if thought necessary it could be baited with honey some
hours beforehand), and with patience it should be possible

to make a number of exposures as the bees come in for a

meal. From these one or more should prove to be both
sharp and to show the insect in an active and interesting

posture. To avoid a gloomy background a light card can
be set up a few inches behind the blossom.

Where the insect cannot be waylaid in this manner the

camera must be mobile. In my experience the most practic-

able method is to fix the focus of the lens for a definite

distance and to carry the camera with the flashhead attached

and to use a pointer as a guide in the manner already

explained. The insect is stalked and the camera brought
into the correct position (either cautiously or swiftly

according to the requirements of the moment) and the

shutter released without hesitation. The moths which
fly in the dusk of a summer's evening are quite good
subjects on which to try one's hand; they may be taken as

they hover before a flower or may have to be stalked and
shot as they flutter through the foliage—as was necessary

to get the white plume moth shown in Fig. 3. The small

dragonfly illustrated in Fig. 4 was taken in the same way
but this time in full daylight, a shutter speed of 1/200 sec.

and a stop of f/50 ensuring freedom from duplicate images.

Wild animal photography has never been as popular here

as has that of birds,

mainly because so

few animals have
any fixed abode
where a hide or

other means of con-
cealment would be
of any use. Those
creatures that do
occupy more or less

permanent quar-

ters, foxes and
badgers for in-
stant finv*» V»P>^n Fig '

4
- Ischnura dragonfly in flight showing

bldliuc, nave UCcn reverse action of forewings. x3.
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well photographed, but especially where the smaller

mammals are concerned true wild and free studies are

rare. Most of the photographs that are reproduced in

books and magazines show captive animals in surround-

ings got up to appear natural. The use of high-speed flash

does not lessen the difficulties of getting to grips with such

elusive customers, but it does ensure that their rapid

Fig. 5. Pipistrelle bat banking in flight.

movements do not mar the results. Electronic flash

gives an excellent rendition of fur detail—an important
asset where mammals are concerned.

Much wild life photography depends on chance and on
the photographer's ability to take advantage of unexpected
opportunities. Electronic flash often enables him to make
the best of such chances; it lessens the danger of " near
misses ". My shot of a pipistrelle bat in flight (Fig. 5) is

an appropriate example. The animals would fly around
my house on summer evenings and with the power unit

connected to the mains, the lens focussed and the stop set
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in advance, it was possible to intercept the bats as they

passed to and fro in the twilight. Although many
exposures had to be made the final results fully justified

the time and expense involved.

In conclusion it can be said that the application of
electronic flash to the wide field offered by natural history

photography has only just begun, and the possibilities for

breaking new ground do not exist solely in the recording of
subjects in their wild state such as have been described in

this article; the method also opens up possibilities where
the subjects are under some sort of control as with fish in

aquaria or in the photography of protozoa and similar

creatures through the microscope. Many new subjects

await a photographer, from the leaping grasshopper to

birds building their nests and the courtship dances of the

midges by the river.

The photographic data relating to the accompanying
illustrations, all of which were taken on high-speed pan-
chromatic material, are as follows:

—

Linnets; J-plate field camera, 16.5 cm. f/6.3 Tessar in

Compur, synchronised at 1/200 sec. 2-100 joule lamps, f/22.

Barn Owl; J-plate field camera, 8£-in. Dallmeyer lens,

open flash method several cameras used to record same
flight position from different angles, one 100-joule tube, f/16.

Plume Moth; J-plate field camera, 16.5 cm. f/6.3 Tessar

in syn. Compur, one 100-joule lamp, f/50.

Dragonfly; 3£x3£ reflex, 16.5 cm. f/6.3 Tessar in syn.

Compur, shutter set at 1/200 sec, one 100-joule tube, f/50.

Bat; 3Jx2J reflex, 16.5 cm. f/6.3 Tessar in syn. Compur,
one 100-joule tube, wire-frame finder, f/8.
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COLOUR
AND THE MEDICAL
PHOTOGRAPHER
By Norman K. Harrison, a.r.p.s.

Just short of a century ago—in 1857—Clerk Maxwell
made the first full colour photograph.

The subject, a bow of tartan ribbon, was photographed
three times, each exposure being made through a water

filter, and from these separation negatives was made a

set of monochrome positives. Using three lanterns the

positives were each projected on a screen, the light from
each passing through the water filter which had been used

in making its negative, and the three images were super-

imposed. This, the world's first colour photograph, was
demonstrated by Clerk Maxwell to the Royal Society two
years later, and was the foundation of the additive systems

of colour photography.
The opening of this century saw the availability of the

Lumiere Autochrome plate, exposable in any camera and
producing a natural colour transparency viewable without

any special apparatus. It was only to be expected that the

medical profession, which had quickly taken advantage
of the easier production of monochrome photographs to

produce prints of clinical conditions and associated sub-

jects, would seize with avidity this new method of portray-

ing more naturally the conditions they wished to demon-
strate. Some of the earliest examples of medical colour

photography, a series of Lumiere Autochromes of photo-
micrographs and gross specimens dated about 1908, were
handed to Dr. Peter Hansell during his visit to America by
Dr. Orrin Sage Wightman, of New York, for presentation

to the Royal Photographic Society Medical Group. Two
Lumiere Autochromes taken by a physician, Sir James
Purves Stewart, about 1912, of living subjects are now in

the possession of Dr. Hansell at the Department of Medical
Photography of the Westminster Hospital Medical School.

In 1935 came the first commercially offered subtractive

material—Kodachrome, and this gave a tremendous
impetus to colour conscious photographers. Ektachrome
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followed and offered user-processing, and with the com-
mercial activity which ensued in the post-war years there

came into use other processes—both additive and sub-

tractive.

Practically every hospital which has a photographic
department uses colour material in one form or other. In

many its use has been reduced to a routine process with
results as consistent as those in monochrome work. In still

work the use of colour is mainly concerned with the pn>
vision of teaching material, though in some cases it is used
for record work. Even then, it is often found that what has
commenced as a record of a case becomes, on account of
its medical interest and continuity, a useful teaching asset,

and it is sometimes difficult to draw the line between what
is teaching and what is record material.

In the sphere of medical cinematography the use of colour
material is widespread. While many medical record and
teaching films can be quite well and usefully made in mono-
chrome there is one field at least—that of the operating

theatre—in which colour representation is a sine qua non.

Many of the present generation of medical photographers
cannot remember the pre-Kodachrome era, when all films

of operations had to be made on monochrome stock, and
so cannot recall the excitement and pleasure on seeing the

first 16-mm. colour films of surgical operations and of
noting the tremendous advantage of colour over mono-
chrome, and how it was now possible to differentiate

without difficulty the tissues revealed by the surgeon's

knife. Now the pendulum.has swung the other way, with

the result that often medical films are made with colour

material which might just as easily—in fact more easily

—

be made with monochrome stock, and where it is admitted
that colour was used not because it was essential but just to

add interest to the film and to make its presentation more
attractive. Well, there is no reason why colour should not
be used to add to a film's presentation value, and indeed

many films in which their authors take great pride need
some boosting to bring their presentation even up to any-

thing approaching professional standards. It should be
remembered that colour cinematography is not cheap and
that in hospital photographic departments where economic
factors have to be considered it is possible to choose wisely

when deciding the merits of monochrome or colour and to
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reserve the latter for those films which without colour

would fail of their purpose.

An inquiry made of a number of hospitals as to the use

of colour material has revealed some interesting facts.

Despite what might have been expected there was a large

majority—nearly two to one—using Ektachrome, in size

ranging from 3|x2J-in. to 5x4-in. but mainly quarter-

plate, as against 35-mm. Kodachrome. Considering the

extreme difference in price of the two, roughly seven to one
(35-mm. Kodachrome at Is. 5d. per frame, 4Jx3£-in.
Ektachrome 10s. 3d. per frame), this contrast is rather

surprising, but can possibly be accounted for on several

grounds. Many hospitals are still using the standard

3Jx3J-in. lantern slides and have projection facilities

for them, and since . the quarter-plate Ektachrome can
easily be cut to make that size slide there has been a natural

tendency to continue that way. Further, the quarter-plate

Ektachrome transparency will, without projection, make a
very effective visual aid in itself, and by using a standard

X-ray viewing box and a standard frame taking sixteen

slides a teaching display of considerable value can easily be
set up and, if desired, can be rapidly changed from time to

time. While there is no doubt that 35-mm. Kodachrome or

Ilford Colour or other comparable material will give first

class results the undoubted worth of such transparencies

lies in their projection value, combined with lightness,

portability, low cost and unbreakableness. Despite these

last three virtues it is rather significant that hospitals are

willing to use the larger rather than the smaller size.

It has been found that in the majority of cases colour

material is used in medical work more for the production of

teaching aids than for the recording of cases. This is

understandable. At the moment the variability of mono-
chrome material is much less than that of colour material,

and thus it is far easier to get a comparable series of mono-
chrome photographs over a long period than it is to do the

same thing in colour. By careful attention to technique it

can be done, and one hospital photographic department
gives 60 per cent of its colour work to records, 30 per cent

to teaching material and 10 per cent to photomicrography.

Other departments use colour to a certain extent for record

work, but in the main for teaching purposes.

For the teaching of medical students the use of colour can
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be invaluable. In medicine colour is often of definite

diagnostic value, and the physician, the surgeon, the morbid
pathologist, the chemical pathologist and many others

constantly use colour characteristics for identification pur-
poses. The ability to perpetuate these characteristics

quickly and with reasonable certainty and accuracy has
given a new tool to the medical teacher—one which he has
been quick to adopt. Thus it is that we find that teaching

hospitals are gradually building up collections of colour
slides so that the condition under discussion can be por-

trayed for the students to the best advantage. In medical
museums, also, the colour transparency has taken a definite

place, and beside the bottled specimens which once reigned

supreme can now be seen colour reproductions of the

clinical conditions associated with them.

In at least one medical museum in America the colour
transparency has almost completely taken the place of the

actual specimen, and although many will say that this is

travelling too far it does show something of the way in

which museum curators view the advent of the colour photo-
graph. It is here worthwhile noting the great improvement
made during the past few years in tlje production of the

35-mm. colour stereoscopic transparency. Considerable
work has been done not only on the making of the trans-

parencies themselves but also on the method of presenta-

tion, and at the last London Medical Exhibition there were
exhibits of viewing cabinets containing 35-mm. colour

stereo transparencies of. clinical subjects which were
absolutely first-class. The craze for 3-D which has infected

the entertainment world has not so far infected those respon-

sible for various forms of medical illustration, but one can
envisage a medical museum in 'which in addition to the

more conventional type of exhibit there are a number of

such stereo viewing cabinets each containing a number of

colour transparencies of clinical conditions associated with

other exhibits.

There is still much to be done in this field of medical

education, and undoubtedly the good work and proselytiz-

ing zeal of the medical photographer will have reactions on
curators and others responsible for medical museums which
will result in the greater use being made of this useful

teaching medium.

It is not easy to assess the reaction of medical people to
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colour work. With some medical men there is a tendency

to " go mad " on colour and to ask for it on every occasion,

irrespective of whether the subject is a suitable one or not

for this medium. Very few medical men have any real

knowledge of colour material, though some do realise its

limitations. Many are colour conscious and are prepared

to listen to the photographer who suggests that better

results might be obtained by the use of monochrome mater-

ial. It is often a useful lesson to take a monochrome dupli-

cate at the same time as making a colour exposure on a

subject which, to the photographer, does not seem to

demand colour, and to show the results to the medical man
for comparison, for this demonstration is sometimes more
convincing than any amount of discussion or argument.

In the main, it has been found that little special apparatus

has been installed for colour photography, most depart-

ments using the existing cameras with perhaps some slight

adaptation to take special sizes of colour material. In two
cases, however, there has been brought into use a newly
designed 35-mm. camera of bellows and monorail con-

struction with interchangeable backs and a much wider

range of movements than is found on the conventional

camera of that size. As far as processing is concerned, the

great majority of hospital photographic departments have
their colour material processed either by the manufacturers

or by commercial firms who specialise in this work, the

comparatively small amount of work done not justifying

the installation of the special processing apparatus with its

attendant control complexities. In those cases, however,
where the amount of work involved has justified processing

on the spot it is noteworthy that a very high standard has
been attained—quite comparable to the commercially
finished product.

Very few hospital photographic departments produce
colour prints as a routine. One department, however,
uses the Agfa neg./pos. process to some extent, taking the

negatives in the 5 x 4-in. size and having one contact colour
print made by a commercial firm. The Director of the

department, Dr. Peter Hansell, F.I.B.P., F.R.P.S., states

that " When mastered, the Agfa neg./pos. process has
several merits in selected cases. Where colour records are

required to be stuck into patients' records (as with some of

(Continued on page 156a.)
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PICTORIAL SUPPLEMENT
The following is a list of the photogravure reproductions arranged

in the order in which they appear :

1. Joan Craven (Redbourn)

—

Finetta.

2. Margaret Harker (Harpen-
den)—Dr. J. L. Martin, Archi-
tect.

3. Emil Obrovsky (Austria)

—

Im Hafen.

4. Lim Theng Hoon (Malaya)

—

Free and Independent.

5. L. Le Guay (Australia)

—

Fashion Illustration.

6. E. Gordon Barber (Harrow)
—The Olive of Garda.

7. Houston Rogers (London)
—Violetta Elvin in " Lac des
Cygnes ".

8. J. T. Knight (Midlothian-
Arabesque.

9. A. W. Briggs (Australia)

—

Mist.

10. R. G. Fennah (Salford)—
Shetland Sheep Dog.

11. W. M. Wolff (Illinois)—

Buddies.

12. N. G. Ying Chung (Hong
Kong)—Village Kids.

13. J. St. Aubyn (Purley)—Pals.

14. Fan Ho (Hong Kong)—The
Spirit of Life.

15. Hing-Fook Kan (Hong
Kong)—Shadow Show.

16. B. J. Gosden (Coventry)

—

Spring.

17. A. H. Firmin (E. Africa)—
World's End.

18. S. C. Holbrook (Beacons-
field)—All My Own Work.

19. Matti A. PItkAnen (Fin-

land)—In the Gallery.

20. Evelyn Waterfield (W.
Africa)—Adornment.

21. Francis Uher (W. Africa)

—

The Happy Munchi Man.

22. Leopold Fischer (Austria)

—

Samann's Vision.

23. Boris Dobro (California)

—

I Remember.

24. J. W. Barras Walker
(Canada)—No title.

25. J. Molyneaux (Manchester)
—Craft.

26. H. R. Sailors (Oklahoma)—
Calla Lilies.

27. Wellington Lee (New York)
—Modern Dance.

28. Ivy M. Hill (Sutton Cold-
field)—Mimi.

29. E. Chambr£ Hardman
(Liverpool)—Valeria Hanson.

30. W. Flower (London-
Percy Grainger.

31. F. Johnson Taylor (Nor-
folk)—Miss Elizabeth Hames.

32. T. H. Morrison (Newcastle-

upon-Tyne)—Steam Up.

Nos. 2, 8, 9, 22, 23, 25, 26, 27, 29, 30, and 31, from the Royal Photographic Society
Annual Exhibition, 1953.

Nos. 1, 3, 4, 5, 6, 7, 1 1, 12, 13, 14, 15, 16, 18, 19, 28, and 32 from the London Salon
of Photography, 1953.

Nos. 17, 20, 21, and 24, from the Institute of British Photographers Exhibition of
Professional Photography in the Commonwealth, 1953.
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(continuedfrom page 155)

our irradiation patients) transparencies are better replaced

by prints. Further, this process leaves a negative on file

from which further colour prints, black and white prints and
colour transparencies, standard or miniature, can be made
at any time. First results are likely to be disappointing,

and an understanding of the process is as necessary as close

co-operation with the processing laboratory."

This practice is rather in line with the policy adopted by
the University of Illinois Division of Service for Crippled

Children, where at the Cleft Palate Centre photographs are

taken with a direct separation fixed focus camera, and from
the negatives produced dye transfer prints are made of the

size required. The one-shot camera, of 3 J x2£-in. size, was
specially made for intra-oral photography, and has the

flash and mirror mounted on the camera. A removable
wire finder of the exact size of the area covered extends in

front of the lens and incorporates a grey scale built into the

edge of the frame and hence appearing on the negative.

From the negatives acceptable colour prints as large as

17xl4-in. are consistently produced. Colour transpar-

encies for projection are made by copying the prints on to

Ektachrome film, and monochrome prints are made by
printing from one of the separation negatives.

Reference must be made to the Johnson Colour Screen
process, introduced a year or so back. This is a continua-

tion of the Finlay process in which a monochrome plate is

exposed through a taking screen carrying a pattern of red,

green, and blue squares, 175 to the inch. After normal
processing this negative is contact printed on to a high-

contrast non-colour sensitive plate, and this positive is

finally bound up with a Johnson viewing screen. The
process was described and illustrated at the 1952 fourth

annual conference of the Medical Group, of the Institute of
British Photographers in London by Mr. T. C. Dodds,
F.I.B.P., F.R.P.S., of the Department of Pathology, Uni-
versity of Edinburgh, the foremost exponent of this system,
and the slides he showed of photomicrographs and clinical

conditions demonstrated admirably the possibilities of this

process. Despite the simplicity of the procedure, the control

which can be exercised at every stage, and the speed with
which the final colour transparency can be produced the

process has not apparently found great favour with medical

9a
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photographers, and the number who are using it is very
small.

The introduction recently of colour prints by Ilford Ltd.

probably marks another step towards the complete colour
service which ideally should be available to all medical
photographers. At present these prints, about 5£x3f-in.
in size, can only be supplied from Ilford Colour 35 mm.
transparencies. The process uses an integral tripack with
reversal processing, on a white plastic base instead of paper.

The price is Is. 6d. per print with a minimum of four prints

from one or more transparencies, and only a dealer service

is available at the moment. Such prints as have been seen

show good definition with a wide range of colour tones.

A number of correspondents have stressed their need for

the rapid and reasonably priced production of colour

prints, and it is a common experience for medical men to

ask whether colour prints can be had. There seems no
technical reason, if S\ x 3f-in. colour prints can be had on
a standardised basis from 35-mm. colour film, why, say,

half-plate prints should not be had on a similar standardised

technique from quarter-plate colour transparencies, which
seems to be the size most commonly used by medical

photographers who do not use 35-mm. One hospital

photographic department records that they make approxi-

mately 7,000 monochrome negatives a year and 3,000

colour transparencies, and it is reasonably safe to presume
that should a colour print service become available a con-

siderable proportion of those 35-mm. colour transparencies

would be offered as colour prints.

Should Ilford Ltd. make it possible for such prints to

become available from other transparencies than Ilford

Colour and from other sizes than 35-mm. then a large

potential market will be opened up in the field of medical

photography, and we may yet see the time when record

work for case reports will be done with such prints instead

of in monochrome, and it may be necessary for medical

photographers and hospital administrators to revise the

policy which governs the work of the photographic

departments.

Never before in the history of photography have so many
colour processes been available for the medical photo-

grapher as there are at present. Without any great mental

effort it is possible to mention over a dozen processes from
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which the photographer of medical subjects may select one
or more to delineate the subjects which face him day by day.

Whatever form of illumination he may choose or may be
compelled to use there is a colour process available for him;
whether he be dealing with static subjects and the exposure
time is immaterial or whether he is perforce compelled to

use the shortest possible exposure to stop movement he
can still use a colour process which will give him first-class

results; and whether he wishes to make his records with

the minimum of expense or to display his talents by pro-

ducing large transparencies for display work to the most
effective advantage, he is still well catered for.

The field of colour is wide, the scope of the medical

photographer is great, and it now remains for him to use

to the best advantage the facilities offered him and to see

that he masters completely the medium with which he
chooses to work.
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User-Processing of Agfacolor and Ferraniacolor

Reversal Films

From experience with pre-war Agfacolor C. Leslie Thomson felt

that it ought to be possible to simplify and shorten the process as

described in F.I.A.T. reports and other literature, without loss of
quality, by working on two lines: (1 ) treating some of the solutions as

expendable, and (2) giving intensive attention to clearing the film

between baths. A third possibility, which might occur to those who
have processed Ektachrome, the use of higher working temperatures,

is not practicable with Agfacolor: 65° F. is the normal working tem-
perature, and 67° should not be exceeded at any stage, or frilling of the

emulsion is almost certain.

In commercial practice it is usually expected that working solutions

should maintain their activity for at least a full working day, and
that results should show no variation during that time. Also that

any baths which contain relatively expensive ingredients should have
a long life. For the smaller user, dealing with 10 or 15 oz. of solution,

the cost of chemicals is only a matter of pence per spool, and keeping
bottles of half-used solutions is probably more trouble, and certainly

more unreliable, than making afresh for each film. Naturally, if made-
on-the-spot solutions are to be used the formulas should be simple and
quick to compound.
Washing is, as several investigators have pointed out, not merely

a matter of time and volume of water: it is primarily related to efficient

interchange at the surface of the film. If the film can be given more
agitation than is produced by being left in a tank with water running
through it, the time can safeiy be reduced. Furthermore, if the active

reagents of developing solutions can be " killed " or made more
soluble with a stop bath, an even shorter washing may be entirely

adequate.
Put briefly, the result of experiment along these lines is a method

which takes under ninety minutes, including making up the developers
and the final wash, and requires only five reagent baths. Two of these

solutions can be stored indefinitely as working baths. Another is made
up in a few seconds from concentrated stock. The two remaining

—

the first developer and the colour developer—can each be made up,

from dry chemicals and a stock solution, in a matter of two or three

minutes and are ready for immediate use. (That is, they do not
require to be left to cool.) The results are strictly comparable with the

best produced by the makers' processing, and it is easy for the user

who wishes to do so to modify the colour balance and the contrast

within quite wide limits.
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With the exception of the colour developer precisely similar solutions

and timings may be used for both Agfacolor and Ferraniacolor.

All the reagents used are available from any well-stocked photo-
graphic dealer, and indeed most of them will already be on the shelves

of the serious photographer's darkroom.
The reducing agent in the first developer is amidol. Other reducers,

such as metol and hydroquinone, can be used in various combinations
and proportions, but none seems to give the same balance as amidol.
Amidol introduces a slight complication because it acts in acid media
almost as vigorously as in alkaline, and it therefore cannot be stopped
or cleared by acid baths. It can only be removed by thorough washing.

Re-exposure is not critical in timing, but droplets on Jhe back
of the film can produce ring markings, if the film is re-exposed in air,

water droplets must either be removed with a viscose sponge or
prevented from forming by treating the film with a solution of wetting-

agent. Neither of these is necessary if the film is see-sawed through
a dish of cold water while under the lamp. The cold water has a useful

second purpose: it allows a more intense light to be used safely and at

shorter distances, so saving a few more minutes.

Clearing the colour developer from the film is considerably
accelerated by following it immediately by a bath of dilute acid.

This bath, also, has a secondary function: it hardens the gelatine

and so avoids any risk of frilling or similar injury to the emulsion
in the subsequent baths.

Acid, however, tends to produce a slight, temporary, loss of intensity

in the cyan dye. This dye normally re-forms during drying of the

film, but the restoration is made more positive by the addition of a

small amount of borax to the fixing bath. The borax also stabilises

the film against a similar bleaching of the cyan by the final wash,
which can otherwise be quite troublesome with some water supplies.

Procedure

The processing steps are these:

First development 20 mins. at 65° F.±i°«
Wash (vigorous) 20 mins. at 55-65°.

Re-exposure (see below) 1 min.

Colour development 12 mins. at 65° 4: 1°.

Acid stop and clear 3 mins. at 60-65°.

Wash (vigorous) 7 mins. at 55-65°.

Bleach About 7 mins. at 60-65°.

Rinse 1 min.

Fix and stabilise About 3 mins. at 60-65°.

Wash ... 12 mins.

Before giving the formulae, some points about the table above
must be explained. Both developments should be carried out with
frequent agitation. The film should be regularly agitated and not left

stationary for more than about a minute. If continuous agitation is

used, the first development may be shortened to 18 minutes. " Vigor-

ous " washing means that the water runs through the tank briskly,

the film is agitated frequently, and the tank completely emptied at

least once every two minutes. The film should be handled in complete
darkness—or kept in a light-tight tank—until ready for re-exposure.

The re-exposure is most reliably performed by removing the film

from the tank-spiral. A convenient light is a No. 1 Photoflood in a
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reflector about a foot above the surface of the water-trough (a half-

plate aish tilled with water not over b0°). The film, held at either end
by stainless clips, is see-sawed under the lamp, each side receiving

about 30 sees., and is then returned to the spiral. The film must be
vigorously agitated in the stop and clear bath. Bleaching is continued
until all traces of the browny anti-halo layer disappear from the

film, allowing a chalky-blue colour to be seen through the back.
Fixing is complete one minute after the blue chalkiness vanishes,

leaving an inky-black appearance in the back of the film.

Formulae

First Developer :

Sodium sulphite anhydrous 50 gm.
Amidol ' 5 gm.
Potassium bromide 20 per cent, solution 5 c.c. (=1 gm.)
Water to 1 litre

Colour Developer: AGFACOLOR:
Genochrome (May & Baker) 3 gm.
Sodium carbonate crystal 100 gm.
Potassium bromide 20 per cent, solution 10 c.c. {=2 gm.)
Water to 1 litre

Colour Developer: FERRAMACOLOR:
Genochrome 3 gm.
Sodium carbonate crystal 175 gm.
Potassium bromide 20 per cent, solution 5 c.c. (=1 gm.)
Water to 1 litre

Stop and Clear Bath :

Glacial acetic acid 50 per cent. 20 c.c.

Water to ... 1 litre

Bleach Bath:
Potassium ferricyanide ... 25 gm.
Potassium bromide ... 10 gm.
Water to 1 litre

Fix and Stabilise:

Sodium thiosulphate crystal (hypo) ... 200 gm.
Borax ... 10 gm.
Water to 1 litre

The dry ingredients of the first developer dissolve readily when
stirred into water at working temperature. The carbonate crystals

for the colour developer are dissolved in a small amount of hot water,

which cools rapidly. The Genochrome is best dissolved separately

in a small amount of cold water. The bleach should be made up with
warm water, and the larger crystals crushed. The fix and stabilise

bath is made with hot water, the borax dissolved first.

The stop bath is discarded after use. Both developers may safely

be re-used within a few hours. The bleach and the fix and stabilise

will keep for many weeks and may be used repeatedly until they
become slow-acting. It is safe to wipe down the film with a viscose

sponge before drying.

Important: No heat should be applied in drying the film, unless

by a strong current of warm—not hot—air.

Individual techniques of handling may cause variations in results,

but the procedure described should normally give consistent results

which closely match good commercial processing. With Agfacolor
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softer gradation may be produced by giving increased exposure in the
camera and shortening first development. (This is also useful with
out-dated material.) The yellow content may be controlled by varying
the potassium bromide in the first developer: more bromide gives

stronger yellow. The blue content may be varied by reducing or extend-
ing the colour development time: 10 mins. gives a warmer balance and
softer rendering, while 1 6 mins. gives maximum blue and harder image.

Ferraniacolor is structurally very similar to Agfacolor. Also, in

general colour rendering, gradation, resolution, and maximum density

they are closely alike. But for the user-processer there is one important
difference: extended colour-development time makes Agfacolor
" colder ", while it makes Ferraniacolor " warmer ". In both cases

the increase in overall density with extended time is quite small, but the

colour balance alters markedly.
At present, Agfacolor Reversal is only available at a price which

includes processing, and accordingly user-processing will only appeal
to those who require finished pictures in the shortest time, or who
prefer to have control in their own hands. In the 36-exposure length,

however, the cost per picture is quite reasonable, and it is also practic-

able to cut the film in the darkroom and process a few exposures at a
time without too great a loss of material.

The kit made by Johnsons for Ferraniacolor is excellent and
reasonably priced, while the instruction sheet is a model of clarity.

For the average user there is little point in using anything else. How-
ever, it may be that others share the writer's preference for formulae
of known composition, which can be made up freshly and "in the

quantities required, also, if necessary, varied to produce results closer

to one's individual taste.

B.J., 1953, Aug. 7, p. 409.

B.J.
t 1953, Oct. 2, p. 518.

User-Processing Gevacolor Reversal Films

Gevacolor, although usually classified as an " Agfa-type " material,

has a character entirely of its own. It is capable of strongly saturated

colours, high resolution, a long scale, and a dense maximum black.

These features are accompanied, not unexpectedly, by a marked
sensitivity to processing variations. The timing of the two develop-
ments has to be quite critical if consistent results are expected. Some
years ago, Gevaert made known the sequence and timing of their

process, and their intention at that time was to provide kits for user-

processing. Their present policy appears to be to keep processing in

approved professional hands. This is doubtless prudent, but scarcely

satisfies the colour worker who likes to have full control of his material

—and to see results promptly.
The routine released by Gevaert occupied two hours and called

for seven different solutions of undisclosed composition. In the

1950 Supplement to Colour Transparencies (Focal Press) C. Leslie

Thomson presented a set of substitute formulae which could be
used to operate this routine. They gave reliable results with the

original Gevacolor Reversal (which was not retailed in this country)

and also suit quite well the new " R5 " material which, in many
respects, shows considerable improvement over the earlier film.
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Intensive experimentation has shown, however, that even more
satisfactory results can be produced with a modified process, using
no more than six solutions and within a total time of seventy minutes.
The general procedure is similar to that described for Agfacolor: the

outstanding difference being the first development. With Gevacolor
this has to be performed with an M-Q-solvent formula, which takes

a little longer to compound than an Amidol developer but acts more
speedily and can be cleared in half the time. Even if one allows ample
time for weighing out and preparing the first developer, the whole
operation, including final washing, can be completed in well under an
hour and a half.

* Made-up developer can be safely stored unused for several days,

but for consistency in results it is better to use freshly prepared solution.

The use of 1 per cent, acetic acid as a stop-and-clear bath after

both developments considerably simplifies the process, rendering any
other hardening unnecessary—even with soft water supplies—and
reducing the interval between colour-development and silver-bleaching

from thirty-eight to ten minutes.

It should be clearly understood that the formulae presented below
are not substitutes for the official chemicals: they are designed and
intended only for the routine described. The results produced may not
be identical with those of official processing, but they should never-
theless stand comparison in respect of colour rendering, gradation,

and effective speed. Should first trials show that any of these is

unsatisfactory with a particular batch of material, simple variations

in application provide a wide range of control.

The article in the August 7th issue of the B.J. (see p. 156d) should
help to explain several features of the process, and the reader is asked
to refer to it for amplification.

Procedure

The processing steps are these:

First development 14 mins. at 68°F.±i°.
Stop-and-clear 3 mins. at 60-65°.

Wash 7 mins. at 55-65°.

Re-exposure :. 1 min.
Colour development 12 mins. at 68°±£°.
Stop-and-clear 3 mins. at 60-65°.

Wash 7 mins. at 55-65°.

Bleach About 7 mins. at 60-65°.

Rinse 1 min.
Fix 3 mins. at 60-65°.

Wash 12 mins.
Stabilise 3 mins. at 60-65° F.

Rinse 30 sec.

Frequent agitation is required during both developments: their

timing is critical and may have to be altered to suit different batches of
film. If light greys are rendered pinkish, first development should be
extended by a minute or so: if greenish, curtailed by a similar amount.
If the general density and contrast seem excessive, reduce colour
development by one minute: if shadows are thin and browny, extend
by one minute. (A difference of three minutes in colour development
virtually halves or doubles the effective speed.) The pinkish cast in

light greys—as in clouds, for instance—is at first glance similar to the
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stain resulting from incomplete clearing of the colour developer. The
difference becomes obvious on closer inspection: true highlights—or
fogged film-ends—are not coloured; the cast shows only where there

is appreciable density of dye.

The film should be vigorously agitated in the stop baths, and if

the washing-water is much below 60° the wash times should be extended
by half.

Re-exposure—with the film under water and a foot from a No. 1

Photoflood—need only be given to the emulsion side of the film. In
other respects handle exactly as for Agfacolor.

Formulae

First Developer:
Metol
Sodium sulphite anhydrous
Hydroquinone
Sodium carbonate crystal

Potassium bromide
Potassium thiocyanate ...

Water to

Stop-and-Clear :

Glacial acetic acid 50 per cent....

Water to

Colour Developer:
Genochrome (May & Baker) ...

Sodium carbonate crystal

Potassium bromide
Water to

Bleach :

Potassium ferricyanide ...

Potassium bromide
Water to

Fix:
Sodium thiosulphate crystal

Borax
Water to

Stabiliser :

Formalin (Formaldehyde solution 40 per cent.)

Water to

In making up the first developer, the customary sequence is observed:
dissolve metol first, then sulphite followed by other ingredients.

Carbonate crystals are best dissolved in a separate small amount,of
hot water, (If desiccated

—
" monohydrate "—carbonate is preferred,

this can be dissolved in cool water with the other ingredients: divide

weights given by 2J. If anhydrous carbonate is used, divide by 2}.)

Both developers are best discarded after use, but may be safely

re-used within a few hours if desired. Fresh batches of dilute acetic

acid must be used for each stop-and-clear bath. The bleaching and the

fixing baths may both be stored indefinitely and used until their

action becomes slow. (See Agfacolor article.) Potassium thiocyanate

is most conveniently stored as a 50 per cent, solution (50 grammes
made up to 100 c.c.). For small quantities of potassium bromide a
20 per cent, solution is handier than weighing out the dry salt.

For making up 10 oz. (285 c.c.) quantities—as are often suitable for

1.5

25
4.5

85
5

3.5

1

i gm.
gm.
gm.
gm.
gm.

) gm.
litre

20
1

c.c.

litre

2

100
3

1

gm.
gm.
gm.
litre

25
10

1

gm.
gm.
litre

200
10

1

gm.
gm.
litre

25
1

c.c.

litre
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20-exposure lengths of 35-mm. film—a sufficiently accurate conversion
is given by multiplying the litre quantities by 0.3 and ignoring the
third figure.

Apart from batch-to-batch variations, the optimum development
times for individual methods of handling may differ a little from the
figures given. These should, however, serve as a safe starting-point.

Finally, a gentle caution which experience shows it necessary to

repeat: If you fail to get good results using unofficial methods and
formulae, don't expect any sympathy from the film manufacturers.
Remember that the makers are entitled to make changes in the
character of their product at any time without announcing the fact to

unauthorised dabblers. You are on your own: good luck!

Editorial Note. The formulae and times given above have given
consistently good results in the laboratories both of the author and of
the British Journal oj Photography. However, it is entirely possible that

different batches of film from those which are currently available in

Britain may need some modification to either the developer constitu-

tion or timings along the lines suggested in the article. For the user

of large quantities of film it would be good practice to purchase as

large a quantity of the same batch number as possible and process
a short test run before putting the film into use.

B.J., 1953, Oct. 2, p. 518.

Substitute Formula for Processing Agfacolor Negative

Film and Agfacolor Paper

For those enthusiasts with an experimental turn of mind who wish
to try their hand at processing Agfacolor negative film and paper, the

negative-positive process for producing colour prints on paper, the

following substitute formulae worked out by R. J. Finn have been
found to give results approaching the high standards of the official

Agfa method, and are offered by the author as a starting point towards
perfection.

Negative Film Processing

(1) Colour development ...

(2) Washing (running water)

(3) Bleaching

(4) Washing (running water)

(5) Fixing

(6) Washing (running water)

Development should be with constant agitation.

Steps 1-3 should be carried out in total darkness.

After bleaching is complete work may continue in normal room
lighting.

The first wash should not be reduced in time to gain shorter pro-
cessing, since, as development is still continuing, an under-developed
image may result.

Colour Developer:

A Distilled water 100 c.c.

N-diethyl-p-phenylene-diamine sulphate 2.75 gm.

Time, Minutes, Temp. °F.

6 (± 10 sees.) 68(±i°F.)
15 65-70
5 65-70
5 65-70
5 65-70



2 gm.
75 gm.
2 gm.
2.5 gm.
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B Distilled water 700 c.c.

Ethylene-diamine-tetra-acetic acid (di-

sodium salt)

Potassium carbonate anhyd.
Sodium sulphite anhyd.
Potassium bromide
Hydroxylamine hydrochloride ... 1.25 gm.

Add A to B with gentle stirring and make up to 1 litre with
distilled water. Leave to stand for 12 hours before using.

Bleach Bath:
Potassium phosphate ... ... 5.8 gm.
Sodium phosphate ... ... 4.25 gm.
Potassium ferricyanide ... ... 100 gm.
Distilled water to 1 litre

Fixing Bath:
Sodium thiosulphate

Distilled water . .

.

Paper Print Processing

(1) Colour development...

(2) Washing (running water) ...

(3) Stop bath

(4) Washing (running water) . .

.

(5) Bleaching

(6) Washing (running water) . .

.

(7) Fixing

(8) Washing
Development should be with constant agitation.

Steps 1 and 2 should be carried out in total darkness.

After the print has been in the stop bath for 3 minutes, normal
room lighting may be turned on.

The second wash (Step 4) is most important, for, unless all traces of
the stop bath are removed intense red fog occurs during bleaching.

To safeguard what might otherwise have been a good print, it is wise
to snip off a small piece of the print rebate and place in the bleaching
bath, and if after 1 minute no red fog develops it is then safe to continue
processing.

Colour Developer:
A Distilled water 100 c.c.

N-ethyl-ethylhydroxy-p-phenylene-
diamine sulphate

B Distilled water
Ethylene-diamine-tetra-acetic acid
Potassium carbonate anhyd
Sodium sulphite (cryst.)

Potassium bromide
Hydroxylamine hydrochloride

Add A to B with gentle stirring and make up
distilled water. Leave to stand for 12 hours before using.

Stop Bath:
Sodium phosphate
Potassium phosphate
Sodium thiosulphate

Distilled water ... to

200 gm.
to 1 litre

Time, Minutes. Temp. °F.

3-5 1 68(±i°F.)
10 60-70
5 60-70

5-15
5
5-10
5

20-30

4.5 gm.
700 c.c.

2 gm.
78 gm.
0.5 gm.
0.5 gm.
2 gm.

to 1

mg.
litre with

10 gm.
10 gm.

200 gm.
1

'

litre
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Bleach Bath:
Potassium ferricyanide

Distilled water ...

Fixing Bath:
Sodium acetate ...

Potassium alum. ...

Sodium thiosulphate

Distilled water ...

20 gm.
to 1 litre

69 gm.
30 gm.
80 gm.

to 1 litre

Colour Correction Filters

A most vital and necessary accessory is a set of colour correction

filters which are used in the enlarger system for balancing the light

source to the negative film, 2 the paper base 3 and for the correction of
colour casts. A full description of this system is given in Dr. Berger's

book 4 and is applicable in this case. Although the following table of
equivalent filters are probably not identical with those of Agfa, Ansco
Printon filteis were used in practice and gave satistactory results.

IVratten 5

CC05Y
CC10Y

CC05Y + CC10Y
CC20Y

CC05Y + CC20Y
CC10Y + CC20Y

CC05Y + CC10Y + CC20Y
CC20Y + CC20Y

CC05Y + CC20Y + CC20Y
CC10Y + CC20Y + CC20Y

CC05M
CC10M

CC05M + CC10M
CC20M

CC05M + CC20M
CC10M + CC20M

CC05M + CC10M + CC20M
CC20M + CC20M

CC05M'+ CC20M + CC20M
CC10M + CC20M + CC20M

CC05C
CC10C

CC05C + CC10C
CC20C

CC05C + CC20C
CC10C 4- CC20C

CC05C + CC10C + CC20C
CC20C + CC20C

CC05C + CC20C + CC20C
CC10C + CC20C + CC20C

Yellow Series:

Agfacolor Ansco Printon

05 00 00 —
10 00 00 23
20 00 00 24
30 00 00 23 + 24
40 00 00 25
50 00 00 23 + 25
60 00 00 24 + 25

70 00 00 23 + 24 + 25
80 00 00 26
90 00 00 23 + 26
99 00 00 24 + 26

Magenta Series:

00 05 00 —
00 10 00 33

00 20 00 34
00 30 00 33 + 34
00 40 00 35

00 50 00 33 + 35

00 60 00 34 + 35

00 70 00 33 + 34 + 35

00 80 00 , 36
00 90 00 33 + 36
00 99 00 34 + 36

Cyan Series:

00 00 05 —
00 00 10 43
00 00 20 44
00 00 30 43 +44
00 00 40 45
00 00 50 43 +45
00 00 60 44 + 45
00 00 70 43 + 44 + 45
00 00 80 46
00 00 90 43 +46
00 00 99 44 + 46
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Mosaic Printing Filters

In the absence of the recommended mosaic printing filters,
8 the

following method has been found satisfactory for arriving at the

filter combination needed to eliminate colour casts in the test strip

and for the final print:

View the test strip by daylight (preferably north light) to see the colour
cast present. By inserting the appropriate correction filters into

the line of vision the test strip may be brought into correct balance.

For making the final print (or another test strip if so desired) place

in the enlarger the exact opposite of this combination.

Another method of arriving at the correction required is by selecting

a filter of the same density and colour as the cast present, but
this may prove difficult unless objects of a neutral colour (such

as white) appear in the print.

The first method is to be preferred although more thought and care is

required, but with practice this method becomes easy and reliable.

One golden rule to remember is that a colour cast is removed by
a filter of the same hue. 7

Tt would be unwise to assume that the substitute processing and
formulae could give results equal to that of the official method, for in

the first place, the colour reagents used cannot be obtained in a
stabilised form, to the best of present knowledge. Consequently,
there may be quite a large difference in the standard of these two
important chemicals from batch to batch in manufacture, and under
these circumstances it would be advisable to purchase the reagents

in quantities of not less than 100 gm. (this amount being sufficient to

process approximately 200 miniature films of 36 exposures and approxi-
mately 1,000 sheets of J-plate paper in each case). At this point it

is felt that a word of warning regarding the toxicity of the colour
reagents would not be out of place. Some people are extremely
allergic to p-phenylene-diamine derivatives which are liable to cause
severe dermatitis, 8 and for this reason it is advisable to wear rubber
gloves during processing, or at the very least, to use forceps for

removing the film or print from the colour developer. Every precaution
should be taken when making up this developer, and on no account
should the reagents be inhaled.

Secondly, the substitute colour correction filters are not exact

equivalents, for the spectral transmission of the Agfacolor filters is

not known, but in actual practice the Ansco Printon correction filters

have proved quite satisfactory to eliminate even serious colour casts.

Lastly, but not least of all, the composition of the solutions may be
similar to those of the official Agfa process, or on the other hand, they

may be entirely different, and possibly over a period of time the colours

may deteriorate because of this difference, but the test of time will

tell. Agfa recommend the use of an anti-fading solution, which
apparently contains formaldehyde and possibly ammonium carbonate
to make the dyes more stable to light.

9

Before concluding, the following notes may prove helpful to those
intending to try their hand at processing:
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Enlarger.—It is necessary that the enlarger system be voltage con-
trolled, or have some means whereby the intensity of the lamp
output is stabilised, since it is well known that voltage fluctuations

go hand in hand with variations of colour temperature, resulting

in varying print density and colour balance. 10

Colour Developer.—It is possible that the grade of colour reagent
used may produce a solution of rather a dark shade, but this

does not appear to affect the efficiency of the developer. Under
suitable storage conditions—tightly filled and dark coloured
stoppered bottles—the solution will keep for about 3 weeks
unused. Care should be taken not to introduce air bubbles into

this solution when pouring.

Stop and Fixing Baths.—It will be noted that the fixing bath has
been buffered by the addition of potassium and sodium phosphate.
It is possible that satisfactory results can be obtained without the

addition of phosphates for simplicity, but on no account should
acid be introduced, since this results in decolorisation of the dyes,

and it is doubtful whether any means of regeneration is possible.

Slight clouding of the fixing bath has no detrimental effect on
processing, should this be noticed. 11

Bleach Bath.—This solution should be stored in dark coloured
stoppered bottles. Exhaustion is indicated by failure of the

yellow filter layer to be decolorised in 1 minute, and also by
change of the normal yellow colour of the solution to one of
green. 12

Utensils.—After use it is advisable to thoroughly wash all dishes,

forceps, thermometers, etc., for small quantities of stale solutions

are not conducive to consistent results. Since contamination of
one solution with another is not to be recommended, it is necessary

to always keep one dish for one solution only.

The author would welcome the opportunity to enter into corres-

pondence regarding problems arising from the disclosed method of
substitute processing, should they occur, or to learn of any improve-
ments which other enthusiasts may find or care to suggest.

To conclude this article without taking the opportunity of thanking
Mr. C. L. Thomson, B.Sc, and Mr. D. H. O. John, F.R.I.C, B.Sc,
would be most discourteous, for only with their many helpful sugges-

tions and pointers has it been possible to arrive at the substitute

formulae so soon.
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Developer Formulae Incorporating Phenidone
Since its introduction commercially about two years ago

Phenidone* (l-phenyl-3-pyrazoIidone) has been successfully and
advantageously used both in Britain and the United States as a replace-

ment for metol in photographic developers. As Phenidone is now
generally available in bulk packings ranging from ±-oz. to 4-lb., it

is felt that the publication of a number of formulae in which this new
developing agent is used in combination with hydroquinone will be
useful to those workers who wish to compound their own developers.

Phenidone-hydroquinone (PQ) developers which give no fog with
low speed photographic materials can be prepared readily from
Phenidone, hydroquinone, sulphite, carbonate, and bromide. For
high speed negative materials which tend to run into fog, particularly

with forced development, the addition of an organic antifogging agent
is an advantage although this is unnecessary where the developer has
been buffered to have a pH of less than 9 at working strength. The
type of antifogging agent and the concentration employed is a matter
of choice depending upon the type of material to be developed and the

characteristics required. Benzotriazole, for example, is particularly

useful for universal and contact paper developers, since it also has the

effect of modifying the tone of the silver image so that this becomes the

cold blue-black which is generally considered desirable with contact
prints. With developers used for negative materials, other fog
restrainers which do not influence the colour of the image can be
employed. It should be remembered, however, that too liberal use of
any antifogging agent can result in a slowing of development, a drop
in speed and a loss in the maximum density of the silver image, so that

additions should not exceed those recommended for a particular

purpose by the suppliers.

Typical examples of PQ developers which can be recommended
are as follows:

Universal developer for papers, plates and films (Ilford ID-62)

Sodium sulphite (anhydrous) 50 gm.
Hydroquinone 12 gm.
Sodium carbonate (anhydrous) 60 gm.
Phenidone 0.5 gm.
Potassium bromide 2 gm.
Benzotriazole ... 0.2 gm. or

20 c.c. Ilford " IBT " Restrainer

Water to make 1 litre

This gives a stock solution which requires dilution before use.

For use with contact paper dilute 1 + 1 with water and devslop
for 45-60 seconds.

For use with enlarging papers dilute 1+3 and develop for 1J-2
minutes.

For dish development of plates and films dilute 1+3 and develop
for 2-4 minutes.

For tank development dilute 1+7 and develop for 4-8 minutes.

Development temperature: 68° F.
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Developer specially recommendedfor contact paper

Sodium sulphite (anhydrous) 50 gm.
Hydroquinone 12 gm.
Sodium carbonate (anhydrous) 60 gm.
Phenidone 0.5 gm.
Potassium bromide 0.25 gm.
Benzotriazole 0.2 gm. or

20 c.c. Ilford " IBT " Restrainer
Water to make 1 litre

This gives a stock solution which requires diluting 1 + 1 with
water before use.

Development time : 45-60 seconds at 68° F.

Developer for plates andfilms

Sodium sulphite (anhydrous) 75 gm.
Hydroquinone 8 gm.
Sodium carbonate (anhydrous) 37.5 gm.
Phenidone 0.25 gm.
Potassium bromide 2 gm.
Benzotriazole 0.15 gm.

or 15 c.c. Ilford " IBT " Restrainer

Water to make 1 litre

This gives a stock solution which requires dilution with water before

use. .

Dilution: Dish strength 1+2. Development time: 2J-5 minutes
at 68° F.

Tank strength 1 + 5. Development time: 5-10 minutes
at 68° F.

This developer has characteristics approximating to those of
Ilford ID-2.

Fine grain developer for plates andfilms
Sodium sulphite (anhydrous)
Hydroquinone
Borax
Boric acid

Potassium bromide
Phenidone
Water

Development time: 7-11 minutes at 68° F.

This developer has characteristics approximating to those of
Ilford 1D-11, but shows less change in activity during use.

Note.—In preparing the above developers the chemicals should
be dissolved in the order given. Solution should.be effected in hot
water (c. 120° F.).

B.J., 1954, Feb. 12, p. 82.

100 gm.
5 gm.
2 gm.
1 gm.
1 gm.
0.2 gm.

to make 1 litre at

working strength

* The name " Phenidone "isa registered trade mark.
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Increasing the speed of Ektachrome

Based on the outline given in the British Journal of Photography
(June 19, 1953, p. 315) of the technique developed by the New York
photolab of Life, which was described by J. R. Eyerman in the May,
1953, issue of Popular Photography, C. Hynds, of the Shell Photo-
graphic Unit, has worked out a practical procedure as follows:

—

(1) Post Fogging. The exposed film was fogged for 10 seconds each
side of the film to a Siemens 12-volt 48-watt lamp which had an opal
glass and a Wratten green No. 61 filter in front of it. The aperture area

was .125 sq. in. and the film 2 ft. away from it.

(2) Prolonged First Development. The film was developed for 20
minutes at 75° F. instead of the usual 10 minutes.

(3) Hardening. Normal 4 minutes at 75° F.

(4) Washing. Normal 5 minutes at 75° F.

(5) Colour Developer. Pre-soak in colour developer before reversal

exposure (still in darkness) 7 minutes at 75° F.

(6) Reversal Exposure. Half-second both sides to normal reversal

light-box for Ektachrome, 1 ft. away.

(7) Colour Development. Eight minutes at 75° F. (still in darkness)

and then followed by normal processing procedure.

The result was acceptable at a taking film speed of 80 Weston.

No doubt modification would have to be made to different batches
of film, perhaps only some after-treatment would be required, such as

binding up the finished transparency with a colour-correction filter.

Finally the advice is given to keep the lighting flat and avoid dark
shadows.

B.J., 1953, Oct. 30, p. 578.

Enlarging with Multigrade Paper: Contrast Selection and Exposure
Determination Reduced to the Simplest Procedure

Clement Barnes has examined systematically the possibility of
reducing the selection of contrast grade and determination of exposure
in enlarging to a purely automatic procedure, using the minimum of
test strips and the least possible judgment and calculation.

Variable contrast papers—Varigam (du Pont, U.S.A.) and
Multigrade (Ilford Limited, England)—clearly provide a first step

in this direction, but still call for judgment in deciding the requi-

site filter and exposure, while to change the filter means also

changing exposure, so that several test strips may be needed, involv-

ing calculation and waste of time and paper. Working with Multi-
grade, the author has evolved several techniques, of varying
degrees of convenience and simplicity. For the most complete
technique an optical wedge was made, using Multigrade Contrast
filter graduated from zero to maximum contrast over a length
of six inches. It had been found that for equal highlight density

maximum contrast required five times the exposure of minimum
contrast. A neutral wedge of the same dimensions was therefore

made graded from to 0.7 density and bound up in opposition
with the yellow wedge. It was found that enlargements made
through the combined wedge placed in front of the enlarging lens

varied continuously in contrast as the wedge was moved from one

10
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y->*o end to the other in front of the

lens, but all required, to a close

approximation, the same expo-
sure, so that adjustment of con-
trast needed no exposure correc-

tion, but only an endwise dis-

placement of the filter.

To assist in determining the

exposure in the first place with-

out the need for the usual step-

by-step test strip, another wedge
was made, photographically

—

this time a step wedge, of the

same dimensions as the compen-
sated filter wedge but with the

steps at right angles to the filter

gradation. The two wedges, in

contact, are placed on the enlarg-

ing easel over a test strip of Multi-
grade at a suitable part of the im-

age and an exposure of, say, 30 seconds given, and the print developed
for the standard time of 2 minutes in the usual developer at 68° F.

The resulting print will be graduated from end to end in contrast and
from side to side in density. That step is chosen which appears correct

in both contrast and density, and reference to a step wedge calibration

table which is easily made by experiment gives at once the correct

exposure; the colour wedge is then slipped into its mount in front of
the enlarging lens so that the same part of the wedge is in use as pro-
duced the correct step in the test strip (the wedge is edge-numbered
for that purpose), and the final print is made with the exposure found.
The compensated colour wedge and the step wedge are shown in the

lower half of the illustration.

Since it is not practicable, in making the composite colour wedge,
to compensate exactly throughout, in order that the exposure shall

be precisely the same at all contrasts a further compensation is

provided in the form of a variable resistance in series with the lamp.
This is numbered corresponding to the wedge edge numbers, and with
the resistance set to the same numbers as the wedge the exposure is

identical for all contrasts. In practice however the residual error is

small, and is always the same at any point of the wedge.

A further valuable use of the compensated wedge is that, once the

approximate exposure has been found, a print can be made through
the compensated yellow wedge (without the step wedge) placed direct

on the Multigrade paper, and will show that portion (6x 1£ inches) of
the picture correctly exposed throughout but varying in contrast from
end to end over the entire contrast range of the paper. It is then very

easy to pick out the optimum contrast, and set the filter at that

number for the final print.

Various simplifications are suggested with the sacrifice of a certain

amount of convenience. Thus instead of using a compensating neutral

wedge the compensation can be carried out entirely by the series

resistance. This gives uniform exposure for all contrasts but obviously

precludes the use of the step wedge exposure determination technique

described.
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Another suggestion does not use a filter wedge but is based on the

use of the standard Multigrade filters—Contrast, Medium, and Soft.

This, of course, sacrifices the delicate contrast control of the wedge
method, which is valuable since the best contrast often lies between
those fixed by the filters, as it does between the grades of ordinary
bromide paper. For this method a step wedge is bound up with three

strips, one each of the three Multigrade filters, with one strip blank,

each strip being compensated with strips of neutral density filter so
that, as with the compensated filter wedge, the same exposure is

required throughout all contrasts to give the same " highlight " step.

This filter step wedge plate (top, left, in illustration) is then used in the

same way, being placed on a sheet of Multigrade over a suitable part

of the image on the enlarger easel, and a standard exposure given.

The resulting print will be similar, except that the contrast will now
vary in steps, instead of continuously. The best step is chosen, and
the exposure read off from the calibration table. The final print is

then made through the same grade filter as produced the chosen step.

For those who do not wish to do more than simplify the calculations

necessary when trying out different filters to determine the best con-
trast, the author makes the simple suggestion that instead of using the

Multigrade filters as supplied each one (except the Contrast filter)

should be bound up, or used in conjunction with, a neutral density

filter such that exposure will be the same for all, a further neutral

filter being used for soft contrast requiring no yellow filter.

The author points out that the contrast of Multigrade can be
extended further in the " soft " direction by using ID-3—plain metol

—

developer without any loss of colour or quality provided the print is

developed for at least 3 minutes at 68°; further that results identical

with those obtained with, say, D.163, but very slightly warmer, can
be obtained with only 45 seconds development using the new llford

Contrast FF developer—a considerable advantage for rapid working.

B.J., 1954, Feb. 19, 26, pp. 90-91, 102-104.

Faults in Glazing and Heat Drying

James L. A. Evatt has compiled the following useful analysis, in

tabular form, of the many causes of defective glazing.

Fault Possible Causes Cure

Small imperfections and (1) Grit in washing water. (1) a. Fit water filter,

pittings in glaze. b. Change filter bag.

(2) Grit or dust on glazing (2) a. Clean rotary glazer
surface. as it revolves.

b. Load glazing plate
under water after

washing.
(3) Rotary glazer has be- (3) Switch orT and allow to

come electrostatically discharge,
charged and is at-

tracting dust.

Many microscopic imper- (1) Glazer too hot. (1) Cooler glazer.

fections in glaze, no (2) Exhausted fixing bath. (2) Fresh fixing bath,
pitting, tendency to (3) Omission of stop bath. (3) Use of stop bath,
localisation. (4) Omission ofacid harden- (4) Use of acid hardening

ing fixing bath. fixing bath, check
with litmus paper.
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Fault

Many microscopic imper-
fections in glaze, no
pitting, tendency to
localisation.

Possible Causes

(5) Plates or films fixed in

same bath.

Cure

(5) a. Don't.
b. Add boric acid to

make a 1% soln.

(6) No cure, see article.(6) Electrochemical reaction
between glazing sur-
face and washing
water.

Oyster shell ring marks on (1) Glazing drum revolving (1) Adjust rheostat
glazed prints. too fast.

(2) Over hardened acid
hardening fixing bath.

(2) Fresh fixing bath,
hardener.

less

Wavy edges of finished (1) Glazer too hot.*
prints. (2) Insufficient pressure on

print during glazing.*

Poor overall glaze, incon-
sistent in quality, no
flecks or pitting.

Prints stick.

Brown stain on finished
print.

(1) Poor quality paper.

(2) Print retained too long
on glazer when dry.

(3) Grease on glazer.

(1) Insufficient hardening
in fixing bath.

(2) Dirty glazer.

Overall
(1) Forcing development.*
(2) Omission of stop bath.*
(3) Exhausted fixing bath.*
(4) Washing too long in

chemically impure
water.*

Local
(1) Insufficiently deep deve-

loper.*

(2) Prints touching in fix-

ing bath.*

(3) Prints rise to surface of
fixing bath.*

(4) Dirty cloth on glazer.

(1) Adjust rheostat.

(2) Adjust pressure o.

cloth.

(1) Change make of paper.
(2) Remove when glaring

complete.
(3) Wash glazer with soft

soap, polish with
good silver polish
wash with 4% acetic
acid.

(1) Add hardener.

(2) As (3) above.

(1) Don't.
(2) Use stop bath.

(3) Fresh-fixing bath.

(4) No cure, see article.

(1) Deeper developer.

(2) Individual attention for
first 15-20 sees, in

fixing bath.

(3) Fix prints face down-
wards.

(4) Change cloth.

Brownish purple stain on (1) Exhausted fixing bath.* (1) Fresh fixing bath,
finished print. (2) As (2) and (3) above.* (2) As (2) and (3) above.

Prints other than glossy, when heat-dried may show defects marked * above,
and in addition

Wavy edges
print.

Fluff from cloth adhering
to finished print.

Pattern of cloth on finished

print.

to finished (1) Insufficiently dried at
too low a tempera-
ture.

(2) Dried too quickly at

too high a tempera-
ture.

(1) Drier too hot.

(2) Pressure of cloth too
great.

Pressure of cloth too great.

Loss of glass, general dull- (1) Drier too hot.

ness or may be localised. (2) Exhausted fixing bath.

(3) Plates and/or films fixed

in same bath.

(4) Insufficient hardening.

B.J., 1953, Jan. 23, p. 47.

Adjust speed and/or rheo -

stat of rotary drier
accordingly.

Adjust time of drying with
flat bed drier to 10-15
minutes.

(1) Adjust rheostat.

(2) Adjust pressure.

Adjust cloth, check for
shrinkage, check rotary
drier squeegee released.

(1) Adjust rheostat.

(2) Fresh fixing bath.

(3) a. Don't.
b. Add boric acid to

1%.
(4) Adequate hardening.
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Fluorescence Photography in Colour

F. Mandel describes a technique which has been adopted for the
particular application of the photographic recording in colour of the
fluorescence of paper chromatographs ; the method should however
be equally suitable for subjects exhibiting similar fluorescence.

(1) Sources of ultra-violet light

Of available sources—carbon arc and gaseous discharge lamps

—

the latter has been found the most convenient, and of these the mercury
vapour type is the most suitable.

(2) Filter over the source

A filter is needed over the source to prevent visible light from
reaching the subject. A filter sufficiently dense to absorb all the
visible light also reduces the intensity of the ultra-violet radiation to

the point where exposures of 20 minutes with Ektachrome are not
uncommon. A compromise is therefore called for, and eventually the

best combination of lamp and filter was found to be the Osram type
MBW/B, which is a mercury vapour source of 150 watts, enclosed
in a glass envelope consisting of a Wood's glass filter. The maximum
transmission is at 3650 A, and although when examined through the

spectroscope the lamp transmits bands in the visible violet, blue,

green, and red, their relative brightness is insufficient to impair the
ultimate correct colour rendering of the fluorescence.

(3) Filter over the Camera Lens
As it is required to record only the visible fluorescence a Wratten

filter number 2A (recently revised and now called 2B) is placed over
the lens to absorb the unwanted ultra-violet radiation reflected and
scattered by the subject in the direction of the camera lens. The
filter absorbs wavelengths shorter than 4100 A, and is absolutely

essential in order to avoid a deep blue over-all cast on the film.

The following is a description of the method used by the author
for the recording of paper chromatography on Ektachrome film.

The subject is pinned up on the copying board and two MBW/B lamps
each at 45 degs., and in reflectors, are placed at a distance of 12 in.

This may seem very close, but as the subject is only about 6 in. across,

even illumination is obtained. With larger subjects, of course, the

lamps have to be moved further away. A 6-in. lens is used, stopped
down to //4, and with the camera extension at 10 in. the correct

exposure time is 2 mins. on Ektachrome film. To compensate for the

comparatively long exposure time for colour film, colour correcting

filters are used, namely, the Wratten CC 25 and CC 35 together.

B.J., 1953, Aug. 7, p. 407.

Making Composite Slides of Coloured Maps and Diagrams

Black as a colour in line work such as maps and diagrams is always
a photographic problem, since it will appear on every negative.

Most simple maps and diagrams consist of black and two colours.

When a sheet measuring 20 in. x 30 in., and some times larger, is

reduced down to an equivalent rectangle on a 3i-in. x 3J-in. lantern

plate, the resolution of fine detail which is apparent in the original is

inclined to suffer if produced on colour material.

The author, John F. Wilton, had not found it possible to produce
a straight colour transparency of the common case of a simple
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diagrammatic map in black, and blue, and varying shades of yellow,

to compare with a composite slide produced by the following method.

Three negatives are first produced accurately matched for size so
that they will register and of the correct dimensions for printing on
to lantern plates. No. 1 has black with yellow, the blue has been
filtered out. No. 2 has black with blue, the yellow has been filtered out.

No. 3 has black only, both yellow and blue have been removed by
some filtering, slight excess exposure, and, rarely, some stopping out
by hand painting.

This black-only negative is most important, being the key to the

problem; the better it is, the easier the procedure.

From this negative a very slightly unsharp, and in some cases not
unsharp but only well exposed, mask is made by contact methods,
and fully developed. When the mask is dry it is registered with
negative No. 1 (black and yellow), in which it blots out all black. This
sandwich is secured in register with sticky tape, and is projected through
an enlarger on to an unexposed lantern plate, producing a positive

of the yellow areas only.

This positive must be laterally reversed when compared with a
normal positive which would be made from its negative and so the

latter can either be turned over in the enlarger so that it prints as a
lateral reversal, or can be printed right way up and a lateral reversal

produced by chemical reversal methods. The point of lateral reversal

of this positive will be obvious as we proceed.
Similar methods are used to produce a positive of No. 2 (blue)

negative, only in this case no reversal is needed and the positive must
be made on the thinnest film available in the " process " range.

We now have one laterally reversed positive of the yellow areas on
a lantern plate, one positive on thin film of the blue areas. All that is

needed is a contact positive from the black negative No. 3. This
contact positive should be made first, but has not been mentioned
until now, for greater clarity of explanation.

This black only positive is the key for size, and both the laterally

reversed positive and the positive on film are brought to register for

size with it on the enlarger table. IX must be remembered, when making
the blue positive on film, that the film must have an equal thickness

under it, when printed, as the black positive on glass, or variation of
size will occur.

Here it should be noted that if two glass positives are to be finally

bound together in register one of them must be laterally reversed.

Otherwise the film will be outside collecting all the thumb prints from
the projectionists, and out of register by the thickness of glass.

The blue and yellow positives are dyed to the colours required by
one of the proprietary methods and the metallic silver removed. This
could also be done by any of the known methods published in the
" B.J. Almanac " if the colours are suitable.

Finally, all three positives are assembled in register over a light

table, clipped together and any spare film cut off. They are bound,
spotted, and titled, and will project in the lantern as a bright, sharp
image in black and two colours.

Film up to .008 in. has been used for the blue positive without any
apparent lack of register on the screen.

BJ., 1953, May 22, p. 267.
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A Compact Ring-Illuminator Equipment

Stanley W. Bowler has devised an extremely neat " ring " illuminator

for the high intensity lighting of a 3-inch diameter field for photo-
macrography. It is constructed
mainly from two household kit-

chen utensils and Perspex sheet,

and the light source is a ring of
eight 24-volt 6-watt G.E.C. Group
II festoon bulbs in series with a
short-circuitable 150-ohm resist-

ance (fig. 1). Thus with the

resistance in circuit, on a 220-230-

volt supply, 48 watts of illumina-

tion are concentrated by the

trough reflector on to the 3-inch

field, with an intensity which is

greatly increased when the resis-

tance is short-circuited by a
switch in the handle.

The body components, seen in

section in fig. 2 (top), are an
annular cake baking tin, of light

gauge spun aluminium, used for

baking cakes with a hole in the

centre, which forms the reflector,

and a pudding basin, of rather

heavier gauge, chosen to fit over
the outside rim of the trough,
forming the outer casing which
carries the camera and the

handle. The inner wall of the
trough is cut away as shown
sufficiently to allow each lamp
to illuminate the whole field

while still shielding the lens. The
two are fitted together and
secured by screws which at the
same time secure the shaped
Perspex partitions which support
the lamps. Each of these parti-

tions has a hole drilled through
it into which is " screwed " a
short spiral spring, and it is

between these springs that the

bulbs are resiliently held, with a
continuous electrical circuit

throughout, broken only at one
point (fig. 2, top partition, lower
diagram) where the simple parti-

tion is replaced by a triple Per-

spex partition with two separate
springs insulated by the central

sheet and copper foil electrodes

VIEW OF UNDER-SIDE.

Fig. 2.

sandwiched between the Perspex layers taking the current from the
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Fig. 3.

Fig. 4.

outside leads. The resis-

tance may be housed either

between the two aluminium
spinnings or inside a hollow
handle (the one shown is a
hollow bakelite ex-Govern-
ment surplus handle ready
provided with two switches).

It is desirable that both
switches should be of the
" hold-on " type, to ensure
that the unit is not left

alight so that it overheats,

or the resistance left out of
circuit, thus shortening the

life of the lamps.
The camera—in the

author's case a Rectaflex

single-lens reflex miniature,

used with two fixed exten-

sion tubes giving a ratio of
1.66: 1, and a field area of

1£X2J ins., with a 5-cm.
Angenieux //1.8 lens—is

mounted on the top
of the basin, in which
a 2-2^-in. hole is cut.

With this equipment,
using llford FP3 film

processed in a fine-

grain developer, ex-

posures of 1/25 sec.

at f/ll give good
results with the lamps
" over-volted ". The
folding legs seen in

figs. 3 and 4 are cut

from Perspex sheet

and pivoted on a
bolt through the outer
edge of the respect-

ive separators ; these

hold the illuminator

at a fixed distance

from flat copy, and fold

inwards when not in use,

B.J., 1953, April 10,

pp. 185-7.
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All the apparatus and materials reviewed in this section have been ex-

amined or used by the editorial staffofthe" British JournalPhotographic
Almanac." In many cases, they have been tested both in the laboratory

and in practice. This does not mean that the publishers can accept any
responsibility for the quality of either materials or workmanship of any
of the goods included in this section but the descriptions and test results

are the outcome of personal experience and are not simply based on
manufacturers' literature.

TYPE 401 16-mm. SOUND FILM PROJECTOR
The British Thomson-Houston Co. Ltd., Crown House, Aldwych, London, W.C.2)

This new projector, whilst similar in outward appearance to its

predecessor, the Type 301, incorporates a number of changes in design
which contribute greatly to its efficiency and portability. Perhaps the

most not-

able feature

of the new
model is the

reduction in

mechanical
noise which
has been
achieved; a
sound ab-
sorbingcase
is no longer
fitted and
even with-

out this the

projector is

quieter than
was the for-

mer model
with its

case. The factors which contribute to this quieter running are
several; the gear drive to the picture head has been replaced by a
rubber belt drive, the cam which produces the intermittent motion
of the pull-down claw has been redesigned so that on entering'and
leaving the film the click produced by the claw is much reduced, and
finally, a fabric gear has been introduced into" the drive of the
intermittent.

By virtue of the single sprocket design the projector is extremely easy
to thread and the lens mount swings well clear of the gate when the
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latter is opened for threading. The upper film path is fixed by two
highly polished guide rods between which the film runs on its travel

from the sprocket to the top of the gate. The two spool arms, which
for carrying can be folded to nest in the body of the projector, are

'

sufficiently large to accept 2,000-foot spools. The drive to the spools
is totally enclosed and a power rewind is fitted.

An important feature of the sound reproducing system which was
fitted to the 301 and which has been retained in the newer model is the
refocusing device for the sound optics. This enables the scanning
beam to be correctly focussed for either a normal positive printed from
a negative or a reversal positive such as a Kodachrome print.

The sound quality of the new model is really excellent and the
maximum output of the amplifier is now 30 watts. This large increase

in available power has been attained by the use of much larger output
valves—two EL37—in push-pull. The total distortion at maximum
output is 5 per cent and at 10 watts this becomes only 1 per cent.

Two different speaker units are available to suit the conditions
under which the projector will be used. The smaller unit consists of
a 12-in. unit which is mounted in a ported baffle with a closed back
and is capable of handling up to about 10 watts. If it is desired to use
the full 30-watt output which the amplifier is capable of delivering,

and a more permanent installation or a large hall is to be used, then
a twin speaker unit is available. The appearance of this unit is most
attractive, and the sound it delivers even when fully loaded is clean
and crisp.

The other important point when a large audience has to be satisfied

is the brightness of the picture. Here again the redesign of the pro-
jector has increased the amount of available light considerably. The
projector is fitted with a 115-volt 750-watt lamp and with the coated
2-in. f/1.5 Dallmeyer projection lens a total light flux of over 300
lumens is obtained.
The B.T.H. 401 is finished in a most attractive silvery blue hammered

lacquer which is extremely tough, and the finish and workmanship of
all the moving parts is in every way excellent. This new machine can
be confidently recommended to all who need a projector which is

capable of giving a picture and sound of the highest professional

standard. The price is £235.

1200 ELECTRONIC FLASH EQUIPMENT
(Langham Photographic Instruments Ltd., 132 Stanley Park Rd., Carshalton, Surrey)

One of the prime disadvantages of studio electronic flash has been
the difficulty of assessing the arrangement of the lighting units before

the exposure is made. It is, of course, possible to improvise some sort

of pilot light in each reflector, but it is difficult to arrange that the

source of this lighting and the flash tube give exactly the same lighting

angle. This problem has been surmounted by including a small

tungsten filament lamp within the glass protective cover of the flash

tube, but so far as we know the Langham 1200 is the first outfit in

which the light output of this effect lamp has been directly related in

constant fashion to'the light output of the flash tube when this is varied.

The total output of the 1200 is, as the name suggests, 1,200 joules,

and this can be divided among up to five flash tubes in a number of

different combinations by switching on the panel of the power unit.
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The possible combinations are:

—

1 x 400 joules and 4 x 200 joules; or
2 x 400 joules and 2 x 200 joules; or
3 x 400 joules.

Thus the loading of each tube can be switched from 200 joules to

400 or vice versa at will. When this change is made from the appro-
priate switch on the panel the brightness of the tungsten pilot lamp
is also altered in intensity in the correct proportion. This leads to a
further useful aid in that the correct exposure and the relative balance
of the various units may be calculated by means of an incident light

exposure meter in just the same way as is done with normal flood and
spotlighting.

For exposure assessment the flash factor system need not be used,

all that is required is an initial calibration test with the exposure meter
and one or two films of the type it is intended to use. If, for example,
tests showed that on a given material the exposure meter reading from
the pilot light was 25 foot candles and the correct exposure to give a
good negative was at a stop of f/8, then on subsequent occasions if the

reading was 50 or 12 foot candles the stop for correct exposure would
be f/11 or f/5.6 respectively.

As already described, up to five tubes may be used with the unit

and these are mounted in large diameter matt finished reflectors

mounted on well-finished studio stands which are readily adjustable

for height. A boom stand can also be used if desired to provide top
lighting.

The power unit stands some three feet high and is mounted on rubber-
tyred castors so that it can be easily moved in the studio. The outer
casing is of heavy gauge metal sheet finished in black wrinkle enamel.
Internally the power unit conforms to the high standard we have come
to expect from Langham equipment.
The leads to the flash heads are all taken from a panel at the back of

the power pack and all the plugs are covered by a hinged metal panel.

When this cover is unlocked and lifted the main supply to the unit is

automatically switched off and a bleeder resistance absorbs the

energy which has built up in the capacitors. The equipment can not
be operated until the cover has again been firmly secured.

It will be realised from this description that the Langham 1200 is

a well thought out piece of equipment with enough output and flexi-

bility to make it entirely suitable for professional, commercial,
industrial, advertising, and portrait studios. It is eminently suited for

the studio using colour materials, but will equally enable fine work in

black and white to be accomplished with the minimum of difficulty

and the maximum of economy. The price, including three flash heads
one on the boom fitting, is £350.

P.Q. UNIVERSAL DEVELOPER
(Ilford Ltd., Ilford, London)

This new universal solution is one of a range of developers now
being supplied by Ilford, containing Phenidone in place of metol.

One of the advantages of this new Ilford developing agent is that a
highly concentrated Phenidone-hydroquinone developer may be made
without the use of caustic alkali such as is generally used with con-
centrated methol-hydroquinone solutions. Hence this new universal
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solution contains no caustic alkali whilst at the same time having all

the advantages of high concentration.

For films and plates developed in a dish the recommended dilution is

.1+9 and with this dilution the recommended development time for
HP3 roll-film is 4£ mins., and for HPS plates 6 mins. For tank use the
dilution is 1 + 19, and the development times are twice as long as those
given above.
For contact papers the dilution is 1 +4 and the development time

45 to 60 sees., and for enlarging papers 1 +9 with a development time
of 1J to 2 mins. All these times are for a temperature of 68 degs. F.

When tested with film and plates the recommended times gave
excellent negatives, clean and of good quality. With contact and
enlarging papers P.Q. Universal gives a good neutral black image.
The developer is available in 8 oz., 20 oz., and 80 oz. packings at prices

of 2s. 9d., 4s. 6d., and lis. 6d. respectively.

MOV1KON 8 CINE CAMERA
(Peeling and Komlosy, 181 Victoria Street, Dunstable, Bedfordshire)

The radical re-styling of a standard 8-mm. movie camera which is

evident from the illustration of the Movikon 8 has been made possible

by arranging the feed and take-up spools side by side within the

camera with their axes
parallel to the lens

axis. In the exact
centre of the camera,
between the spools, is

placed the gate, and
the film is fed from
the left-hand spool
(with the camera held
in the operating posi-

tion) at the bottom,
through the gate and
on to the take-up
spool on the right at*-

the top. Thus the

loops on either side

of the gate are stag-

gered or " drunken "

loops.

This unusual layout
brings with it a number of useful features. The shutter is of the

sector type which, although universal in 35-mm. motion-picture
cameras, is generally not used in 8-mm. cameras for reasons of
space. The actual shutter opening is 201 deg. which is a high ratio

of open time/closed time giving a high light efficiency.

The camera is easy and quick to load, in spite of its somewhat
unorthodox film path. The gate opens through 90 degrees and thread-

ing is thus facilitated; a light spring edge-guides the film and gives a
high degree of horizontal steadiness to the picture. A circular aperture

with a retractable cover is provided in the gate itself. With the back
of the camera removed and the cover open the camera may be focussed
on the film for close-up work, though not with normal reversal stock
in the gate, for obvious reasons.
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The lens is a 10-mm. f/1.9 Movitar fitted in a focussing mount which
covers down to 8 inches. It gives pictures of as good definition as we
have seen and this wide range of focussing movement will undoubtedly
be of great advantage.

In use the camera is held in precisely the same way as a miniature
camera, and the release button falls to the right forefinger in the

accepted fashion. A similar button on the opposite side of the camera
body is turned to set the camera for single picture or continuous
running. A cable-release socket is also provided on the left of the

viewfinder.

The finder is the conventional direct vision optical pattern with two
sets of index marks for parallax correction at 1 ft. 6 in. and 1 ft. The
eyepiece side of the finder is sensibly black, not chrome, and no diffi-

culty was experienced in using the camera whilst wearing spectacles.

The footage counter, which is of the impulse type, is clear and easy to

read.

The camera runs extremely sweetly and almost noiselessly and will

run for about 25 seconds on one winding. The motor is not of the

positive stop type. The front plate of the Movikon 8 is finished in

matt chrome and the remainder of the body in brown wrinkle enamel.
To sum up, the camera is one of the most beautifully designed and

finished we have ever handled and it is a worthy addition to the range
of narrow-gauge cine equipment produced by Zeiss-lkon. The price

is £49 17s. 6d. plus £16 4s. 2d. purchase tax.

PHOTOFLUX LAMP TYPE P.F.3

(Philips Electrical Ltd., Century House, Shaftesbury Avenue, London, W.C.2)

Like the P.F.14, with which it is shown in the illustration for size

comparison, the P.F.3 is an M-class bulb which may be used with
shutters having X-type synchronisation at a shutter speed of 1/25 sec.

or at any shutter speed in

an interlens shutter which
can provide M synchronisa-
tion. The time interval

between contact and peak
light output is 20 milli-

seconds, and the total light

output in lumen-seconds is

5,500 as against 10,000 for

the P.F.14. The maximum
luminous flux of the P.F.3 is

0.5 million lumens compared
' with 0.8 million lumens for

the P.F.14. Thus it will be
seen that in spite of its small
size the P.F.3 produces a
considerable amount of light.

In fact, tests show that the recommended guide number of 130 for a
fast panchromatic film with 1/25 or open flash gives a perfectly accep-
table negative.

The bulbs are packed two to a cardboard tube which measures just

I x £ x 4£-in., and half a dozen in their packets can be easily slipped

into a normal jacket pocket. The price of the P.F.3 is lOd.
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ROLLEIFLEX 2.8C
(R. F. Hunter Ltd., Celfix House, 51 Gray's Inn Road, London, W.C.I)

In appearance the Rolleiflex 2.8C resembles the standard Rolleiflex

Automat but the increased size of the front element of the f2.8 Xenar
is immediately obvious. The iris and shutter-setting discs are now

provided with locks which prevent
either the aperture or shutter-speed

being accidentally altered by the

setting dials being turned by chance
contact. The locks take the form of
a raised rib beside the setting disc

which must be gently pressed in-,

wards before the disc is turned.

The shutter release is also provided
with a lock in the form of a quarter-

circle moulding which rotates

through 90 deg. with the shutter-

release button as centre. An
identical fitting is provided on the

flash socket on the opposite side of
the bottom of the lens panel where
it performs the function of locking
the flash lead in place. The delay
setting (either X or M) for the

Synchro-Compur shutter is at the

top of the lens panel and takes the

form of a small lever which can be
swung through 180 deg.; a similar

lever on the opposite side of the panel controls the delayed-action

setting.

The focussing knob is now of larger diameter and incorporates a

reminder device which can be set to indicate the film type and speed
with which the camera is loaded. A depth-of-field scale is provided
on the index plate.

The left-hand (with the camera in the operating position) film-spool

pivot is now combined with an exposure counter for 35-mm. film so that

the Rolleikin back no longer contains this component. The film-wind
crank mechanism has also been remodelled so that double exposures
may be made if required; the shutter may be set without winding on
the film by releasing a catch beneath the hub of the crank and turning

the crank backwards.
The focussing hood incorporates the usual magnifier, but this is now

adjustable for distance from the focussing screen to suit the eyesight

of the photographer. The hood also incorporates a mirror which can
be swung into position so that the camera may be used at eye level

and still be focussed on the screen. The magnifier at this position is

also adjustable, but does not enable the whole of the screen to be seen

by virtue of its somewhat higher magnification compared to the top
screen magnifier. When the 45-deg. mirror is in position the front

portion of the focussing hood forms a frame finder.

Internally the camera closely resembles the Rolleiflex Automat ; the

camera back is removable and carries a two-position pressure plate

for 6 x 6-cm. and 24 x 36-mm. The back is also completely remov-
able for the substitution of a plate back. The film-wind mechanism is
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also unchanged ; the film is threaded through the two feeler rollers

which operate the automatic-wind mechanism as soon as the extra

thickness of the film and the adhesive strip by which it is attached to

the backing paper pass through. The exposure counting mechanism is

operated by the usual milled-edge wheel which presses on the backing
paper as it takes up on the top spool.

Perhaps the most noticeable feature internally is the provision of
deep baffles in the body.
The f/2.8 Xenotar lens gives negatives of good definition and from

the whole negative enlarged prints 30x30-ins. can be made with
adequate sharpness over the whole picture. The finder lens, also an
f/2.8 lens, gives a screen image which is excellently bright right out to

the corners of the field. In all, this new Rolleiflex model is a worthy
successor to the range of models already available; it is every bit as

beautifully finished and cleverly designed as its predecessors.

PACTUM NEGATIVE AND PRINT STOP BATHS
(Johnsons of Hendon, Hendon Way, London, N.W.4)

These two new additions to the range of packed chemicals made by
Johnsons each make 20 ozs. of solution. The negative stop bath is of
the chrome alum type and thus serves the double duty of arresting

development and hardening the emulsion. This latter property alone
makes the use of such a solution between development and fixing

advisable since it will greatly reduce the likelihood of reticulation should
the temperature of the wash water be widely different from that of the

solutions, it can also be used to harden negatives which have already

been processed and dried, should this be necessary. The treatment time
in all cases is 5 min.
The print stop bath is a solution which ought always to be used

since, in addition to stopping the development at once, it will prevent
the carry over of alkaline developer, prevent stains and conserve the

life of the fixing bath.

As one would expect, tests showed that both solutions do their work
well and they keep well in a closed container. The end of the useful life

of the negative stop bath can easily be determined by the colour change
which always takes place with chrome alum solutions. The price of
these useful Pactums is 7£d. each.

FLORIJO CINE TRIPOD
(Ilford Ltd., Ilford, London)

This tripod is of conventional form for a lightweight tripod suitable

for narrow-gauge cinematography, but contains one or two novel
features in its design and construction. The legs of the tripod comprise
three sections each and when fully extended these give a height of
4 ft. 9£ in. The legs are locked in position with a half-turn clockwise
and unlocked with a half-turn anti-clockwise. The lock operates
positively at any position between fully extended and fully retracted.

The height of the tripod in the latter case is 2 ft.

The two upper-leg sections are made from steel tube and the lower
section of brass. All sections are thin-walled and each is an accurate
sliding fit.
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An adjustable chain is fitted to the three upper-leg sections to prevent
them spreading beyond a fixed amount. The tripod head, to which is

permanently attached a pan-and-tilt head, is an alloy casting, and the

trunnions into which the legs are fitted are of large size. The pan
movement of the head is locked by a small thumb-screw at the side of
the top platform and the tilt is locked by twisting the pan arm in the

customary fashion. The pan arm is 9-in. long and instead of projecting

horizontally from the head when the tripod is levelled, as is usual, it

makes an upward angle of about 25 degs. with the horizontal. When
not in use the pan arm can be screwed into a threaded bush on tlie

underside of the head between the legs of the tripod. A blanking screw
is provided to prevent access of grit to the tilt bearing when the handle
is not in place.

The camera-holding screw is provided with a large diameter milled

head and is captive in the top plate. The pan-and-tilt head is finished

in black crackle with the top plate which bears against the camera
polished.

When the tripod is fully extended it would seem to be adequately
rigid for narrow-gauge cameras and there is no doubt that the chain
which is fitted is of assistance in this respect. The price of the Florijo

Cine tripod is £12 Os. Od., plus £3 185. Od. purchase tax.

PHOTOTRONIC SLAVE FLASH UNIT
(Langham Photographic Instruments Ltd., 132 Stanley Park Road, Carshalton

Surrey)

Firing supplementary flashbulbs or extension electronic units is

always a problem to the working photographer, especially if the run
of connecting cables amounts to any great length.

The elegant solution to these difficulties is to fire individual units

electronically by the use of a photocell which operates a relay working
as a switch in the flash circuit. This, in turn, brings more difficulties;

a general increase of the prevailing lighting, extra lamps switched on
nearby, the sun coming from behind a cloud, would in all probability

fire the bulbs in the extension just as easily as would the main flash.

This new Langham unit contrives to solve these problems in a most
satisfactory fashion and give the maximum utility of such a light-

operated device without the risks and snags of circuitry of the more
obvious type.

The key to the operating of the unit is the fact that it will only
respond to light pulses: that is it is capable of discriminating between
the light from a flash unit—which should operate it, and variations in

the general lighting—which should not.

The outward form of the instrument conforms to the general styling

of the Langham electronic flash units, being a steel outer case with
rounded top edges. In size, of course, it is rather smaller than a flash

unit, actually 4J x 4f x 3-in. The case is finished in fine black crackle

enamel and the control panel in satin chrome. A standard shoe fitting is

provided on the top so that a flash head or battery flash-gun may be
fitted, and a tripod bush is fitted in the base-plate so that the complete
outfit may be placed on a tripod in a suitable position.

Up to three flash units of the same type, that is either all electronic

outfits with the same voltage across their synchronising outlets or three

capacitor or straightforward flashguns with similar characteristics,

may be connected to the three pairs of synchronising sockets. The
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plugs needed for these sockets are of a standard pattern and easily

obtainable, which is a useful point. The power supply for the unit

consists of five 30-volt hearing-aid batteries and the drain is so small
that the life of the batteries is effectively their shelf life, indeed, it is

claimed that with normal use their working life may exceed the manu-
facturer's rated shelf life.

The price of this most useful accessory flash unit is £16 15s. 6d.,

and we would think that its virtues would rapidly commend it to many
photographers whose work involves the multiple firing of flashbulbs
in whatever field they work.

ENVOY JUNIOR ENLARGER
(Photo Developments Ltd., Leonard Road, Handsworth, Birmingham 10. Marketed

by Ilford Limited, Ilford, London)

This new enlarger contains a number of rather original features

in its design, and some of its parts are made from unusual materials.

Basically the Envoy Junior is a perfectly conventional instrument for

negative sizes up to 2£x3Hn. and is supported on a plywood base-
board some 17 x 15-in. in size. The flange which supports the column
on the base board does not surround the column in the conventional
fashion, but is only a half tube. The column is secured to this by a
large size bolt fitted with a wing nut.

The column is a 30-in. length of extruded aluminium tube lj-in. in

diameter, and finished by anodising.

The basis of the enlarger head itself is a light alloy casting which
forms the bottom of the lamphouse and the negative carrier. This unit

is supported from the column by a cast alloy bracket. The lens panel
is carried by two parallel rods, but in contrast to the usual system
whereby the lens panel slides up and down the rods, the panel in this

case is firmly fixed to their lower ends. The two rods then slide in and
out of the main head casting and project into the lamphouse. This
method gives a larger bearing surface at the point at which the sliding

motion takes place, and also enables a very novel focussing movement
to be used.

Fixed at one end of one of the rods with a tension adjustment is a
thin steel stranded wire. This wire runs down the rod and is fixed at

the lower end to the lens panel. At right angles to the two support rods
within the head casting is a shaft which carries on its right-hand outer
end a large knob. The portion of this shaft which is within the lamp-
house carries a fairly coarse thread, and one turn of the wire which
runs down the support rod is taken round this shaft and grips in the
turn of the thread. Thus when the knob at the end of the shaft is

turned the lens panel is moved up and down smoothly and quite

without any backlash. This is quite the best and simplest focussing
movement we have encountered on an enlarger of this pattern.

The bellows are circular in section and are moulded from black
rubber. The negative carrier, too, is a rubber moulding, and the design
is such that the weight of the upper glass may be taken off the negatives

in order to move the strip along. The film cradles are made from blue
flexible polythene.

The enlarger is supplied with a flashed opal diffuser, and if desired

condensers can be obtained for 35-mm., 2J-in. sq. and 2}x3J-in.
negative sizes. The head casting is so made internally that the two
condensers which are used for the largest size negatives are simply
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fitted into suitable lugs which are cast internally. For the two smaller

sizes of negative, adapter plates are used to support the smaller size

condensers.
The lamphouse is a light metal spinning which is finished, like the

head casting, the bracket, the column flange, and the lens panel, in

blue hammer lacquer.

The enlarger is pleasant and comfortable to use, the focussing action

being particularly good.
The price of the basic enlarger, without lens or condensers is

£10 10s. Od. plus £3 8s. 3d. purchase tax. The pair of condensers for

2\ x 3|-in. negatives cost £2 14s. Od., the set of condensers and an
adapter plate for 2i-in. sq. negatives cost £3 12s. 6d., and the con-

denser and adapter plate for 35-mm. cost £1 13s. 6d. Panels can be
obtained for a wide range of lenses from manufacturers such as

Dallmeyer, Taylor, Taylor & Hobson, Ross, and Wray.

DEVELOPER 468
(Johnsons of Hendon Ltd., Hendon Way, London, N.W.4)

This new developer, which is packed in the form of a powder, is

basically a metol-hydroquinone formula which contains in addition

to the usual constituents Johnsons developer improver 142 and wetting

agent 326. The formula of the developer has been specially com-
pounded to produce an intense blue-black tone on all types of contact

and document papers although it is equally suitable for the develop-

ment of bromide papers of all types. Developer 468 can also be used
for the development of films and plates and the development times

when used for this purpose are perfectly normal and comparable with

those which obtain with any other recommended developer of similar

type.

The powders are dissolved to form a stock solution which is diluted

1 to 1 for contact papers and document papers and 1 to 3 for bromide
and chlorobromide papers. When used for films and plates the recom-
mended dilutions are 1 to 4 for dish development and 1 to 10 or 1 to

15 for tank use. Complete time and temperature tables for negative

development are given in the instructions packed with the developer

and these are applicable to a wide range of different sensitive materials

which are listed.

The developer is available in a range of packings to suit all users;

the smallest size, which makes 20 oz. of stock solution, costs 2s. 9d.

The next larger size, 80 oz. stock solution, costs 5s. 3d. ; 1 gal. stock

solution 9s. 6d.; 2 gal. stock solution 17s. 3d.; 5 gal. stock solution

39s.; and the largest size which makes 10 gal. of stock solution, 72s.

SOUPLINOX DEVELOPING TANK
(Photax (London) Ltd., 70 Charlotte Street, London, W.l)

The Souplinox is a developing tank of the apron type in which the

film is wound on to the reel which holds it during the development
process interleaved with a plastic strip. The plastic strip or apron has
a series of small dimples moulded into its outer edges so that the

emulsion surface of the film makes contact with it only at these edges
outside the picture area.

By interchange of the apron the tank can be used for a range of
film sizes from five feet of 16-mm. up to 116 roll films. The upper



THE BRITISH JOURNAL PHOTOGRAPHIC ALMANAC 1954 175

cheek of the reel is held in its proper position on the centre column for

the film size in use by a stainless steel spring which engages with any
one of a series of slots which runs the length of the column.
A separate agitator is provided and the top of the tank is moulded

so that it forms a funnel for easy filling with the solutions. A separate
outlet is provided of generous size and the tank can be emptied reason-
ably rapidly. The top of the tank locks in place with a slight clockwise
turn. An interesting innovation on the instruction sheet is the formula
for a fine-grain developer of a standard type together with developing
times for fast and slow types of film. The price of the Souplinox is

£1 8s. 6d.

SYNTHACOLOR NEGATIVE PROCESSING KITS
(British Synthacol Ltd., Rowsley Works, Reddish, near Stockport, Cheshire)

Although the manufacturers of these processing kits are not at the

present time manufacturing a colour negative film it is suggested that

the kits are suitable for the development of the three colour negative

films which are at present available on the British market.
The kit comprises four solutions which are supplied as powder

chemicals packed in five tins, making one litre of solution each with
the exception of the intermediate stop bath which makes two litres.

The four solutions are the colour developer, an intermediate bath, a
bleach bath, and a final fixing bath. It will be seen that a combined
bleach-fix such as is commonly used for the processing of colour
negative materials is not here supplied. All the chemicals dissolve

readily and the solutions may be made up quickly ; the colour developer
however, as is usual with such solutions for colour negative materials,

must be allowed to stand for twelve hours before use.

Comparative tests were made on the three makes of colour negative

available to determine the colour balance and gradation given by the

Synthacolor negative processing kit and the official processing
chemicals or service offered by the manufacturer. In each case the

Synthacolor kit gave extremely similar results to those given by the

official processing both as regards colour balance and the gradation
of the negatives. For the Pakolor negatives a somewhat different

filter pack would be needed for the two differently processed films

but this change would not be greater than the normal amount of
filter correction needed.
Thus the Synthacolor colour negative processing kits are a most

useful product and provide the photographer with an alternative source
of processing solutions at reasonable cost. All the components of the

kit may be obtained separately, a useful point since it is not advisable

to use the colour developer and intermediate stop bath more than once,

whereas the bleach and the fixer will handle a fair quantity of film

before exhaustion.

SYNTHACOLOR PAPER AND PRINTING AND PROCESSING
KITS

(British Synthacol Ltd., Rowsley Works, Reddish, near Stockport, Cheshire)

Synthacolor paper is a colour positive material of the conventional
type for the making of prints from colour negatives either by contact

or by enlargement.
The printing kit comprises a supply of the paper in 3£ x 2£-in.
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size, 36 gelatine colour correction filters, and a glass filter which* gives

a basic modification of the colour temperature of the light source.

The colour correction filters consist of three sets of twelve filters,

yellow, cyan and magenta in density steps of 0.05 from 0.05 to 0.60.

Since the paper, like any colour printing paper, is panchromatic it has
to be handled in the light of a green safelight of low brightness, though
the amount of light which it passes is appreciably greater than a

normal panchromatic safelight screen.

The processing outfit for paper comprises five solutions one of which
is divided into two portions for use, thus needing six dishes in the

darkroom. All the chemicals except the stop bath are supplied as

powders which make one litre of solution.

After the first fixer the green safelight may be changed for a much
brighter orange or yellow-green but the print cannot be viewed in

white light until after the final fixing bath. The complete processing

routine takes some 59 min. and a test print can be assessed for colour

balance after some 39 min.

The recommended light source for the enlarger or printing box is

a standard high intensity enlarging bulb and the basic correction filter,

called an R filter, has to be inserted into the light path. .

Since the colour paper has similar speed to a normal black-and-

white bromide paper it is recommended that a black-and-white print

be first made from the colour negative and after development this

can be assessed for exposure. This same exposure time is then used
for a no-filter print on the colour paper test strip (test strips are in-

cluded in the packets of paper).

Prints of similar quality to those made on any other colour paper
can be made on the Synthacolor material and it would seem to be
possible to print from any of the three types of colour negative films

currently available using correction filters within the normal range.

As with all materials of this type care in processing is needed if the

whites of the print are not to be degraded with a colour stain.

The paper is available in both 10 and 25 sheet packets in 3£ x 2

J

and 6£ x 4|-in. sizes only. All sizes and packings are on a double-
weight base. The green safelight, Synthacolor No. 1, is available in

7 x 5, 10 x 8, and 12 x lOrin. sizes and replacement chemicals for

all the baths in the processing kit may be obtained.

PHOTOLITA REFLECTOR PHOTOFLOOD LAMPS
(Philips Electrical Ltd., Century House, Shaftesbury Avenue, London, W.C.2)

These two new Philips lamps conform in rating to the two commonly
used photoflood types ; the smaller is a lamp of 275-watt consumption
with an objective life of three hours and the larger has a consumption
of 500 watts with a life of six hours.

Both lamps are available with either a B.C. or E.S. cap and in

voltages from 100 to 250. The front face is lightly frosted and in use

we found that the light which they give is fairly soft and pleasant. Due
to their fairly large source area the lamps will not, of course, give the

shadows with a wire sharp edge such as a true spotlight will, but both
lamps concentrate the light into a beam very effectively with the

minimum of spill. The approximate beam candle power for the

S.M. (275-watt) lamp is 3,600 and for the N.M. (500-watt) lamp is

10,000 measured on the 220-volt type. The "colour temperature at

which these lamps operate is 3,400, ± 50 degs. Kelvin, that is the same
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as the standard range of lamps for colour photography known as C.P.

lamps. This colour temperature is correct for colour films with Type
A sensitivity. The 200-deg. Kelvin correction for films of Type B
sensitivity can be simply adjusted with a very light filter on the

camera although for colour negative materials the correction is within

the limits possible in printing.

A useful table of guide numbers, similar to those supplied with

Philips Photoflux lamps is supplied with the Photolita lamps and the

prices are 13s. for the S.M. and 22s. for the N.M.

ILOCA QUICK CAMERA
(Photax (London) Ltd., 70 Charlotte Street, London, W.l)

Within the limitations of a conventional 35-mm. camera with a

fixed lens the lloca Quick has a number of attractive features. Basically

it is a simple and reasonably priced model with an f/3.5 45-mm. Iltar

anastigmat lens mounted in a- Prontor

S shutter giving 36 exposures of the

standard 36 x 24-mm. format. The
body is an alloy die-casting covered
in black ribbed plastic with a chrome
trim, and an excellent quality direct

vision finder is fitted into the top
plate between the wind and rewind
knobs for the film.

The camera sits comfortably in the

hands and a body release is fitted for

operation by the right forefinger.

The film wind knob is coupled to the shutter setting and a new feature
on the Prontor-S, a small red indicator, shows when the shutter is set

ready to fire. The film wind is automatic, in the sense that only the
correct amount of film can be wound on. A take-up spool of generous
size helps to give reasonably constant picture spacing throughout the
length of the film.

The camera is opened in a rather novel fashion. The rewind knob
is simply pulled out as far as it will go and then given a slight clockwise
turn. This releases the back which then springs open slightly of its own
accord. In this way there are no projecting catches or locks which may
be accidentally opened, and the body of the camera is quite plain. The
rewind release consists of a small button in the base of the camera and
this has to be pressed inwards during the time the film is being
rewound.
The lens is

y
fitted with front cell focussing and the tripod bush is

provided in the camera base. The price of the lloca Quick is

£15 3s. 6d. plus £4 18s. 8d. purchase tax.

LIQUID STOP BATH WITH INDICATOR
(Kodak Limited, Kingsway, London, W.C.2)

The use of an acid stop bath involves some uncertainty in knowing
when the bath should be discarded. This problem has been overcome
by the Indicator feature of this new product for arresting development
because the user can see when the solution should be renewed; the

bath begins to turn mauve when it is nearing the point of exhaustion,

and it therefore appears to darken when viewed in the safelight

illumination. The stop bath is yellow when it is freshly made.
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The stop bath is prepared by adding 4 oz. of stock solution to

sufficient cold water to make 1 gal., and it is used at a temperature of

60 degs. to 70 degs. F. The material—print or negative—is drained

after development and is then kept moving in the stop bath for approx-
imately 10 sec, after which it is transferred to the fixing bath.

Unused, diluted solution will keep for three days in an open dish

at 75 degs. F. or lower, for one month in a tank, while if in a stoppered

bottle it will keep indefinitely.

The Stop Bath with Indicator is sold in 20-oz. bottles at 7s.

SYTEC 2 x 2-in. SLIDES
(The Scientific and Technical Camera Co., Ltd., Hawkers Buildings, Davigdor Road,

Hove, Sussex)

These metal slides are similar to the original pattern Sytec slide, in

which the transparency is held between two glasses which are 34 x
38-mm. in size and placed between six locating strips pressed into the

metal holder. This assembly is then slid into the other half of the

metal holder, the two fitting together drawer fashion. The design of

the metal holder has now been modified by pressing a shallow rebate

into which the glasses fit. This has had the effect of reducing the

overall thickness of the slide from 3.25-mm. to 2.5-mm.
The slides are nicely made from light gauge polished aluminium with

the 23 x 34-mm. projection aperture cut out clean and square. Correct
placing of the slide in the projector is shown by two indents pressed

into the metal. The indent not used for this purpose is used for an
index slip supplied, ten of which are supplied with each box of ten

slides. These index slips are adhesive on the back, not with gum, but
what appears to be rubber mountant. Two spare glasses are supplied

with each box of twenty-five slides in case of breakage. These slides

conform to B.S. 1917 : 1952 and American Standard Z38.7.13— 1944.
The price of a box of ten slides is 7s. 6d., and a box of twenty-five

17s. 6d.

SIXTI EXPOSURE METER
(Photax (London) Ltd., 70 Charlotte Street, London, W.l)

This meter is a good example of the currently popular trend toward
a smaller meter which can be conveniently fitted to the accessory shoe
now provided on the top plate of many cameras. With a meter as well

finished and compact as the Sixti there

is no doubt that this position is a good
deal more sensible than the laborious
carrying of a meter in a separate carry-

ing case, since it detracts in no way from
the appearance of the camera.
Along with the reduction in size of

meters of this type has come a simplifi-

cation of the calculator which is needed
with all photoelectric meters. In the case

of the Sixti, once the film speed has been set it is only necessary to turn
a single small disc at the back of the meter until the galvanometer
pointer lies on a small index mark visible through a narrow slot

beneath it. Turning the disc also turns the stop scales which are
marked on a pair of rollers visible through a window with a magnifier
to the right of the meter needle window. Change from high sensitivity



THE BRITISH JOURNAL PHOTOGRAPHIC ALMANAC 1954 179

to low is automatically taken care of by the meter as the setting disc is

rotated. Shutter speeds from 30 seconds to 1/500 are marked and stop
settings from f/1.4 to f/45.

For reflected light readings the meter is used as it is supplied, with
the cell covered by a honeycomb window. However, should it be
desired to take incident light readings a simple diffuser of white plastic

is slipped over the window without any need for reference to a separate
set of scales on the meter.

The foot which is fitted into the accessory shoe on the camera is

adjustable for position through about 1 j-ins. between centres to allow
fitting to individual patterns of camera. Altogether a well thought out
and well made meter; price is £8 15s. 6d. plus £2 17s. Od. purchase tax.

REID CAMERA
(Reid and Sigrist, Ltd., Braunstone Works, Braunstone, Leicester)

Most photographers will by now be familiar with the Reid camera,
but a new model is now available which has built-in flash synchronisa-
tion. In all other respects the camera is identical with the earlier model,

the design of which
is based on well-

4_ known and well-

tried principles.

The flash connec-
tions are made
through a pair of
sockets on the front

of the camera slight-

ly below, and to the

right of, the slow-
speed setting dial.

One of these soc-

kets is marked E and
the other B, as can
be seen in the illus-

tration. A two-pin
plug of unusual de-

sign is used to connect the flashgun to the camera through these

sockets ; the upper end of the plug carries the contact pin mounted
co-axially in a short length of split tube to provide holding friction.

At the lower end of the plug is a dummy connection which serves

simply to register with the socket, B or E, which is not being used.

When the plug is orientated so that the connection is made with the

socket marked E internal contact is made by the shutter-blind with

correct timing for electronic flash equipment or flash bulbs of F class

(5 milliseconds delay) such as the Speed Midget and P.F.S. Used in

this fashion the shutter is set for an exposure time of 1/20 second.

When the socket marked B is used the synchronisation is correct for

any of the expendable bulbs of the FP class, which are specially intended

for use with cameras having focal-plane shutters. In addition to the

bulbs specially designed for this purpose, the Philips PF 60, which is

an M-class bulb, has also been found satisfactory on the B setting of

the Reid, at shutter speeds from 1/100 second to 1/1000 second.

The price of the fully synchronised Reid camera is £90, plus £30
purchase tax.
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ACTINO U UNIVERSAL EXPOSURE METER
(Actina Ltd., 10 Dane Street, High Holborn, London, W.C.2)

In size and shape this new Actino exposure meter is identical with

the Actino and Super Actino meters which were reviewed in the

1953 Almanac. The same simple and convenient direct-reading

system is adopted in the Actino U as in

the earlier models. The meter is simply
pointed toward the subject in the con-
ventional fashion whereupon, provided
always that there is sufficient light, the

meter needle will move across to a
certain point between its limits of travel.

The meter carries no calibrated scale

but the needle of the microammeter
traverses, a range of twelve segments
alternately black and white. On rota-

ting the knurled-edge disc which carries

the aperture calibrations from f/1.4 to

f/22, a red index mark can be brought
round to the segment at which the meter
needle has come to rest and the desired

shutter speed and aperture combination
can then be read off the disc. Outside

the range of shutter-speed calibrations is a further range of film speeds
for movie cameras covering the range from 8 to 64 frames/sec., hence
the classification of the meter as universal. Before use the film-speed

index, either DIN or ASA, must be set in one of the two apertures in

the centre disc.

The Actino U differs from its predecessors in that the body is made
from an attractive pearl-grey plastic, and instead of a permanently
fitted case a snake chain with a snap-hook is supplied* The cell is

covered when not in use by a white plastic-hinged cover which enables
the meter to be used for incident light measurements. The price of
this attractive meter is £4 10s. 6d. plus £1 9s. 5d. purchase tax.

NATIONAL FIVE-FOUR DOUBLE DARK SLIDES
(Pelling and Cross Ltd., 104 Baker Street, London, W.l)

The increasing use of the 5x4-in. film and plate size has led a
number of manufacturers to offer double dark slides to suit the

cameras which use it. This new National slide is among the best we
have seen and the quality of the workmanship can leave nothing to be
desired. The slides are available for either sheet film or plates and are

made in two types, a standard pattern and a de luxe.

In both patterns the slide body is made from wood with a light alloy

insert at the top of each front face; this insert carries the thin rib which
locates in a mating groove in the camera body and prevents the slide

pulling out from behind the spring back when the sheath is withdrawn.
The machining of both the wood and the metal parts is of very high
quality. The sheath is made from black plastic sheeting with a metal
rib along the upper edge where it is gripped for withdrawal. One side

of this metal rib is finished in black and the other polished, for identi-

fication of exposed and unexposed films.
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The de luxe model has the benefit of an extra hand-finishing process,
and replacement of the sheath has been made especially easy. Both of
these slides can be highly recommended as quality products; they are
easy to load and use and the finish is in every way excellent. The price

of the standard pattern is £2 10s. Od., and the de luxe £3 0s. Od.

HOBBY ELECTRONIC FLASH UNIT
(Photax (London) Ltd., 70 Charlotte Street, London, W.l)

This unit represents what might well be called the conventional type
of electronic flash unit at its most compact and lightest. The weight
of the power pack is but 4£-lbs. and within the -compass of its

7£ x 5£ x 3£-in.

casing it contains
a 4-volt accumu-
lator, a vibrator, a
rectifier, and a
condenser. The
layout is among
the most compact
we have seen in

any electronic flash

outfit but at the
same time nothing
appears to have
been sacrificed in

the quality of the
workmanship or
components.
The outer case

of the power pack
is of black plastic and two state-of-charge indicators for the accumu-
lators are visible from the back of the casing. In addition to the

normal operation of the power pack it can also be used to charge its

own accumulator from alternating current mains by simply plugging
in a mains lead. This lead incorporates a resistance, so that the set can
be charged from either 110 volt or 220 volt by a simple change over.

The flash head is of apparently conventional design with a black
plastic holder, chromed camera bracket and a highly polished 7-in.

reflector. Further examination reveals, however, that the reflector

itself is also made of a black flexible plastic with a highly reflective

metal plating on its inner surface. The single U-type tube is fitted,

within its outer safety cover, straight into the top of the holder.

The power pack can be switched on from the flash head and a ready-

to-fire neon is also fitted. A synchronising lead is permanently fitted,

and for open flash firing the unit can be triggered from a small red

button into the bottom of the flash head.
The unit is rated at 90 joules output and with a film speed rating

of 32° B.S. a flash factor of 52 can safely be used. For a colour film

with a speed rating of 24° B.S. a flash factor of 26 as recommended
gave a nicely exposed transparency.

The price of the Braun Hobby electronic flash unit is £25 5s. Od.

plus £8 4s. 2d. purchase tax.
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ILOCA STEREO VIEWER
(Photax (London) Ltd., 70 Charlotte Street, London, W.l)

This is a most attractively styled viewer for stereo slides made on
35-mm. film and mounted between American standard glasses. The
basis of the viewer is an alloy casting which is shaped at the forward

end to fit the face of the user

and gives good exclusion of
extraneous light.

A pair of achromatic
lenses are fitted to the viewer
and these can be both
focussed and adjusted for

interocular separation; the

former adjustment is by
means of a white knob

which slides over an arc on the right hand side of the viewer, the latter

by means of white plastic disc with a milled edge which projects slightly

from the top of the viewer.

The lamp which provides the illumination is fed from two l£-volt

dry cells contained at the back of the body and the lamp is switched
on by placing the slide in the viewing position. A second cut-out
switch is fitted into the base of the viewer so that when it is laid down
on the table with a slide in place the lamp is automatically switched off.

The finish of the viewer is a fine black crackle enamel with the
removable cover in grey. The price of this stylish and attractive viewer
is £7 5s. Od.

PAXINA 29 CAMERA
(Neville Brown & Co. Ltd., 77 Newman Street, London, W.l)

The Paxina 29 is a camera designed for twelve pictures 2£-in. square
on size 120 rollfilm. In styling, however, it more nearly resembles a
miniature camera for the lens is supported on a large diameter extending

tubular mounting and must
be withdrawn before the

camera can be used.

The body of the camera
is an alloy die-casting

covered in black leather

cloth with the top and
bottom plates enamelled
black. The draw tube on
which the lens is supported,

and its mounting are bright

and matt chrome respec-

tively. Thus it will be seen

that the camera presents a
most attractive appearance.
As the name of this model
suggests, the camera is fitted

with a Steinar f/2.9 lens; the focal length of this is 75-mm. and focussing
is by rotation of the front cell. The lens is fitted in a Pronto shutter

speeded from 1/25 to 1/200 second with a B setting. The shutter

is synchronised for flash and has a delayed action release. A body
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release is not fitted to the camera but the shutter release is large and
easy to reach with the forefinger of the right hand when the camera is

held at eye-level.

A direct vision optical finder is contained within the top plate of
the camera which is slightly curved downwards toward the outer ends.

This gives a smooth flowing line to the top of the camera since the ends
of the top plate are thus flush with the film wind knob and its com-
panion knob at the opposite end of the camera. An accessory shoe
is fitted to the top of the camera above the finder. The film indicator

window in the camera back is fitted with a safety cover and the tripod

bush is mounted in the centre of the base plate. Altogether the
Paxina 29 is a nicely made and compact camera for 2J-in. square
pictures with a fast lens of adequate quality. The price is £1 1 Is. lOd.

plus £3 12s. 2d. purchase tax.

ARGAPHOTO REFLECTOR LAMP TYPE B.M.
(Philips Electrical Ltd., Century House, Shaftesbury Avenue, London, W.C.2)

This lamp is a further addition to the range of reflector flood lamps
designed for photographic purposes manufactured by this company.
The Argaphoto type B.M. is, however, a much larger lamp than the

Photolita types. The overall dimensions are length 220 mm., diameter
1 56 mm., and the lamp is supplied only with an E.S. cap. The electrical

consumption is 500 watts with an objective life of 100 hours, and the

voltage ranges covered are 100-130 and 200-260.

Unlike the lamps already mentioned the colour temperature at

which the Argaphoto Type B.M. operates is 3,200 degs. Kelvin, ±50
degs., and thus colour film with Type B sensitivity can be used with
this lamp without correction filters on the lens.

For locations in which a large quantity of light is required these

lamps will enable a large saving in weight to be made since the bulk
of the light output from the filament is directed forward whilst at the

same time the large and heavy housings which are generally used with a
lamp of this size can be dispensed with. The price of the Argaphoto
Type B.M. is £2 4s.

SOFT GRADATION DEVELOPER POWDER
(Kodak Ltd., Kingsway, London, W.C.2)

As its name suggests this developer is specifically intended to give

low contrast results and tests show that for this purpose it is a very
satisfactory product. It is a particularly useful developer for processing
masks and on a plate such as the P. 1200 Soft Gradation developer may
be used in place of the usually recommended D.23. For a gamma of
0.5 a development time of 3 min. with continuous agitation in a dish

proved satisfactory. For masks on the blue sensitive plates of the B.40
type the development time would be of the order of 1£ min. with con-
tinuous agitation and 3 min. with intermittent agitation. All these

times are for a temperature of 68 degs. Fahrenheit.
This developer can also be used to produce soft results on bromide

and chloro-bromide papers with development times of the order of
3 minutes. For all of these purposes the developer is made up as a stock
solution which is diluted 1 + 3 for use. The price of sufficient powder
to make 80 oz. of stock solution is 4s. 9d., and a larger size to make
14 galls, of stock is 10s. 6d.
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ILFORD ROLL HEAD PRINTER
(Ilford Ltd., Ilford, London)

The Ilford Roll Head Printer is built in the form of a table into the

top of which are conveniently and compactly incorporated all the

working parts of the printer. At the back of the table is held the 250-ft.

roll of paper on which the prints are made, the width of this being 3£-in •

The paper is fed toward the operator emulsion down over the exposure
aperture and after exposure passes through a slot and appears beneath
the table top.

From 2J x 3J-in. negatives, which size forms by far the greatest

bulk of negatives dealt with by photo-finishers, only one cut is needed
to separate the prints, and provided the correct amount of paper is fed

from the roll for each exposure an even i-in. border is obtained on
each print.

The paper is fed from the roll automatically by two rubber-surfaced

rollers mounted at the front of the paper chamber. The upper of the

two rollers is weighted and presses the paper firmly into contact with

the lower roller. The platen of the printer head which applies the

pressure to the paper to force it into contact with the negative is nor-
mally held in a vertical position so that the negative can be centred over

the exposure aperture by the light of the internal safelight ; when the

platen is pulled down by the operator in order to make the exposure
a stranded steel cable which is attached to it on the right-hand side

revolves the lower of the two paper feed rollers and thus moves a fresh

length of paper into position over the negative in readiness for the

exposure. The exposing lights are automatically switched on as soon
as the platen is applying pressure.

The film, which is, of course, at this stage still in strip form with its

clip and order docket attached, is fed across the exposure aperture

from left to right, and as the first negative is in the printing position the

second is in the grading position. When the first print of the roll has
been exposed the platen handle is moved back past the " neutral

"

position, whereupon it switches on the grading lamp. The light from
this lamp, after diffusion, passes through the negative and falls on a
photo-cell. The area of the negative which is seen by the photo-cell is

a circle some 1 £-in. in diameter so the reading can be assumed to be a
fairly average density reading for the whole negative. The micro-
ammeter which indicates the current generated by the cell is scaled from
zero to nine and these figures refer to the ten push-buttons which are

fitted in the front of the table immediately before the operator. No
skill whatever is needed in exposure assessment: the button which
corresponds to the meter reading gives the correct exposure. If the

indication on the meter falls exactly between buttons three and four,

for example, then the higher number button is used always. It can be
seen from this that the operating speed of the printer is high and it is

perfectly possible for an unskilled operator of reasonable intelligence to

use the machine. The only time at which any judgment is needed is for

a negative which is so dense that the meter reads zero. For these button
is pushed and the operator gives a longer exposure according to his

estimate using the button which is fitted on the front edge of the

table on the left.

The exposure set up by the buttons is of fixed time and variable

intensity, the intensity of the four exposing lamps being varied by the
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amount of series resistance which is switched into circuit by the buttons.
The actual time of exposure is controlled by a clock movement which
is set in operation by a microswitch operated by the platen and is

rather less than one second in duration.

On lifting the table top to the left of the head of the printer the whole
electrical chassis of the printer is exposed for servicing. The clock
mechanism is mounted on its own sub-chassis and can thus be removed
by simply unplugging the connecting lead and replaced should this ever
be necessary.

The printer is finished most attractively in cream glossy enamel with
the table top in matt black. In use it was found simple and fast, the

platen operating lever falling nicely to hand and a regular rhythm of
grading, button selection, and exposure soon acquired. The manu-
facturers claim that upwards of 600 prints an hour can be maintained
with only a little experience and we would think that higher speeds
would be well within the bounds of possibility.

The complete Ilford Roll Head Printer costs £172 10s., and a unit

for the conversion of standard printers to roll head type is also obtain-

able for £52 10s., which includes the cost of modification.

JOBO STORY DEVELOPING TANK
(Photo-Science Ltd., 10 North End Parade, W. Kensington, London, W.14)

This tank represents an attempt to put the small scale or individual

processing of roll films on to a semi-mass production basis. The Story

consists of a perfectly conventional tank such as is used for the develop-
ment of roll films on a spiral holder, with the differ-

ence that it is some 9-inches high; within this tank
is contained a set of five spiral holders on a single

central column.
The five spirals may be used to develop five full

36 exposure lengths of 35-mm. film, or, by reducing
the number to three with the interposition of the

necessary spacing rings, up to six 120 or 620 films

may be processed at the same time. So that the two
size 20 films which are inserted into the spirals one
after the other do not overlap, the adjoining ends are
bent at right angles in opposite directions. For the
maximum number of films of either size a little over
70 ounces of solutions are required; for less than the
maximum quantity the necessary amounts of the
solutions are given on a table moulded into the
tank lid.

It is obvious that with a tank of this size one of the most important
considerations will be the speed with which the solutions can be poured
both into and out of the tank. In this respect the Jobo Story tank
performs well. The inlet and outlet are both of generous size; however
it is suggested by the manufacturers that the spiral holders should be
loaded with the films and then lowered into the tank full of solution in

the dark. In this way the development process can be started with the
minimum delay between the top and bottom films. The price of the
Jobo Story tank is £5 5s. 6d.
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LINHOF REPORTER PAN AND TILT HEAD
(Milbo Photographic Ltd., 4 Macclesfield Street, London, W.l)

This is an excellent and thoughtfully designed head which is suffi-

ciently solid to cope with any 16-mm. cine camera and still cameras
up to quite large plate size. The operating handle, which is some 7-in.

long and has a large diameter plastic hand grip, locks both the pan
and the tilt movements of the head, and a half-turn of this handle is

sufficient to free the movements completely. The handle can be fitted

into either of two sockets so that the head may be used either right-

handed or left-handed as the operator may desire.

•Both the pan and the tilt movements are calibrated plainly in red,

and the tilt scale is provided with a double index mark to cope with
either right- or left-hand operation. A small circular spirit level is

provided for the initial setting up of the tripod and its head.

The tripod screw which fits into the camera body can be used with
cameras having either a British or a Continental bush, the larger

diameter thread being cut into a sleeve which fits over the smaller.

This sleeve is spring loaded so that whichever pattern is needed the

camera is simply placed on the screw and a large knurled knob rotated

to tighten it.

The body of the Reporter head is finished in silvery-grey hammer
lacquer with the edge of the camera platform chromium plated. The
top of the platform on which the camera rests is covered in black
leatherette. The price of this useful accessory is £4 13s. 9d., plus

£1 10s. 6d. purchase tax.

CAPITOL DEVELOPER
(Johnsons of Hendon, Hendon Way, London, N.W.4)

Capitol is an interesting new developer which behaves in a most
unusual fashion. The now well-known techniques for increasing film

speed such as extending the development time or developing at elevated

temperatures at the same time increase the contrast of the negatives

produced and limit the subject brightness range which can be handled.
When a test of such a method is plotted as a set of characteristic curves
the effects can be clearly seen.

A set of curves for Capitol however show a rather remarkable and
unexpected feature. As the development time is increased the contrast

increases only slightly, if at all, and the curves move progressively

further and further to the left on the paper. That is to say, increasing

the development times simply gives the film higher effective speed
without increasing the contrast beyond a reasonable figure.

When compared with a fine grain developer which gives normal
film speed, Capitol, even at the shortest developing time recommended
for this film, gives a speed increase of 2 degs., and when the develop-
ment time is extended to 22 mins. the speed increase becomes a total of
4 degs. From curiosity a fourth test was made with a development time
of 30 mins. although the manufacturers of the developer state that the

maximum time recommended should not be exceeded without test

since there is a risk of fog and grain and a possibility that the speed
will not increase. In the case of H.P.3 at least the fog level is rather

high, 0.57, but not impossibly so, and further considerable gain in

speed is evident, a matter of 6 degs. in all.
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Graininess tests have shown that for the maximum speed ratings an
enlargement of six times ought to be possible without too obtrusive

grain, and at the normal rating—that is, normal for Capitol—the

grain is about the same as with D-23. The 10 x 8-in. prints from
about 2 in. of the width of the 2j-in. square test film were certainly

perfectly adequate so far as grain was concerned.
It is expressly stated by the makers that the working solution of

Capitol should not be used more than once. This may seem expensive,

but it should be noted that little is lost in development time by using
the 1 + 7 dilution which gives three tankfuls to the 8-oz. bottle. On the

other hand, for those stalwarts who persist in using see-saw dish

development, 3 oz. of the 1 +4 dilution are adequate for a size 20 film.

Thus it will be seen that Capitol is no stunt, it does all that its makers
claim it will do, and there are apparently no snags or drawbacks. Not
all films will give speed increases such as the above tests showed, but
all those in common use behave well ; a complete list of speed ratings

for all the films in use in this country is given in the instruction sheet.

The developer is supplied as a concentrated solution which is diluted

for use either 1+4 or 1+7, the lower concentration giving the same
speeds but with slightly longer development times. An 8 oz. bottle of
concentrated solution costs 3s. 6d., a 20 oz. costs 6s. 6d., and the
80-oz. size costs 17s. 6d.

ROSS APO PROCESS LENSES AND PRISMS
(Ross Ensign Ltd., Fulbourne Rd., Walthamstow, London, E.17)

The blockmaker and the process engraver necessarily demand the

highest of quality in the lenses which are designed to work under their

somewhat unusual conditions. The need for exact register of three or
four colour separation

records, the relatively

similar object and im-
age conjugates and
the necessity for the

use of a prism for

image reversal are all

factors which lead to

a radically different

design optimum with

a process lens.

The latest series of
Ross process lenses

are made to the high-

est of standards in this field and can be relied upon for excellent defini-

tion and colour correction. The 9|-in. lens sent for test has a maximum
aperture of f/10, the diaphragm is scaled in f/ numbers down to f/90

and also in millimetres opening. The lens mount is slotted for the

insertion of a Waterhouse stop or gelatin filter; the slot is marked off

in degrees corresponding to screen angles.

The lens is available in a range of nine focal lengths from 9£-ins.

(241-mm.) to 48-ins. (1,219-mm.). All focal lengths up to the 25-in.

(635-mm.) have a maximum aperture of f/10 and the longer focal

lengths have a maximum aperture of f/12.5. The prices of these lenses

range from £38 0s. Od. for the 9*-in. up to £275 0s. Od. for the 48-in.
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SERIES-PARALLEL SWITCH
(The Pullin Optical Co. Ltd., Pullin House, South Ealing Rd., London, W.5)

The advantages of series-parallel switching of Photoflood lamps are

by now quite generally appreciated but although this system is

electrically quite simple suitable components are not always easy to

come by. Hence this switch which is

specifically designed for this purpose
is a welcome addition to the range of
products of the Pullin Optical Co.
Ltd.

The switch takes the form of a
standard size rotary switch with the

top cover marked " Dim " and
" Bright " with two intermediate
off positions.

The maximum current carrying
capacity of the switch is 10 amps, and
the lamps up to this total wattage
must be arranged in two banks of
equal wattage. A wiring diagram

which shows how the switch should be put into operation is provided
and this should present no difficulties to even those photographers
who have little electrical experience. The price of the Pullin series-

parallel switch is £1 5s. 3d.

RANGEFINDER BALDINETTE CAMERA
(J. J. Silber Ltd., 51/52 Avenue Chambers, Vernon Place, London, W.C.I)

There can be no doubt that the addition of a coupled rangefinder

adds considerably to the complexity of any camera. In the case of a
miniature camera where the designer's aim is generally to keep bulk

down to the minimum the pro-
blem becomes even more serious.

In one or two instances in recent

years cameras with rangefinders

which are not coupled to the lens

focussing have appeared, and
there is no doubt that this

represents a useful compromise
arrangement. The Rangefinder
Baldinette is a camera of this type.

In use the manipulation of the

rangefinder and transfer of the

reading obtained to the front cell

of the lens proves little more
difficult or time consuming than
the straightforward coupled type
of rangefinding. The range-
finder is operated from a milled

disc which protrudes slightly from
the top plate of the camera at the back and the reading is made through
a quarter circle slot in the top of the camera. The camera has to be
used with the right eye at the rangefinder eyepiece so as to free the
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adjusting disc. The viewfinder is of the direct vision optical type and
the eyepiece of this is mounted to the right of the rangefinder eyepiece.

The remainder of the specification of the Baldinette corresponds with
normal design. The camera takes 36 pictures on a standard packing
of 35-mm. film and the lens panel is mounted on the usual struts and
drop baseboard, with bellows connecting lens and body, which have
become typical of the design of cameras by this manufacturer over a
period of many years.

The lens fitted to the camera is a Baldanar coated anastigmat of
50-mm. focal length and f/3.5 aperture. The shutter is a Prohtor S
speeded from 1 sec. to 1/300 sec. with a B setting. The shutter is syn-

chronised for flash and provided with a delayed action release. A
body shutter release is fitted for operation by the left forefinger and the

shutter release and film wind are interlocked. A tiny red indicator

in the top panel of the camera shows when the film has not been
wound on after making an exposure.

The body of the camera is all metal and covered with black leather.

The top plate, struts and lens panel are all finished in matt chrome.
The price of the Rangefinder Baldinette is £18 14s. 9d. plus £5 17s. 9d.

purchase tax.

ENSIGN SELFIX 820 SPECIAL
(Ross Ensign Ltd., Fulbourne Road, Walthamstow, London, E.17)

This camera is a modified version of the well-known Ensign Selfix

820 which in addition to the features of the latter model also has a
rangefinder. This rangefinder is not coupled to the lens focussing, the

readings which it gives

are simply transferred

to the front cell scaling

on the lens.

The body of the Sel-

fix 820 is of pressed
metal construction and
is extremely ruggedly
built. Basically the

camera is intended for

eight pictures on either

120 or 620 roll films but
by means of a pair of
built-in mask plates the

picture size may be
reduced to 2i-in.square.

Alternative film num-
ber windows are pro-
vided for the two sizes.

The lens is a Ross
Xpres which is coated;
maximum aperture is

f/3.8 and the focal

length 105-mm. The
lens is fitted into an
Epsilon shutter which

is speeded from 1 sec. to 1/250 sec. Both Brief Time and Time exposure

11
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settings are provided. The shutter is synchronised for flash, both
electronic and expendable bulbs. A somewhat novel method of
choice of the delay which the shutter provides has been adopted; two
sockets for the synchronising lead to the flashgun are provided side by
side, one for the X delay and the other for the F delay. These sockets

are of the standard Compur pattern.

The camera is of the drop baseboard pattern and the lens panel is

rigidly supported by the struts and locking arms. The camera does not
spring into the operating position when it is opened by the release

button, the majority of the lens travel has to be done manually. A body
release is provided on the left of the top plate on the camera body and
this release is interlocked with the film wind.

The rangefinder is contained within the top plate of the camera and
is operated by means of a large diameter disc which projects toward
the front of the camera at the top. This disc is turned with the left

forefinger and when the two images seen in the viewfinder coincide the

distance of the object can be read off the top surface of the disc. The
main field of the rangefinder/viewfinder is yellow in colour, the centre

spot is unfiltered. A small sliding mask is provided on the front

window of the finder for use with the 2\ square film size.

A depth of field calculator is fitted to the knob on the right of the

camera body. The camera is finished in matt chrome of high quality

and black leather. The price is £20 0s. Od. plus £6 10s. Od. purchase
tax.

ALDIS STAR PROJECTORS
(Neville Brown & Co. Ltd., 77 Newman Street, London, W.l)

The most interesting and attractive feature of this range of projectors

is undoubtedly the fact that the lamps are all operated directly from
the mains. Even a transformer does not achieve 100% efficiency in

converting the voltage

down to the figure re-

quired for the low voltage

lamps which have hitherto

been used in projectors of
this type. In addition the

weight of a transformer
which can supply sufficient

current for a high wattage
lamp is no inconsiderable
factor. Thus the use of
mains voltage lamps is

a great convenience.
In appearance all of

these projectors conform
to the general Aldis pat-

tern; the 300 watt model
has no forced draught cooling, but all the larger wattage models, the
500, and the 750 have this feature. The motors of the cooling fan can
be operated only from alternating current mains.
The standard focal length lens for all models is a 4-inch f/2.8

anastigmat, but the lens is interchangeable and either a 2-inch or a
6-inch can be fitted if the projection conditions demand this. For the
2-inch lens a supplementary condenser must be fitted but this is supplied
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with the projection lens and is included in the purchase price of the
latter.

By virtue of the highly efficient optical system and the wide aperture
of the objective the screen brightness given by all these projectors is

extremely high, and by choice of lamp wattage screens of suitable

size for an extremely wide range of purposes can be used with an
adequately illuminated picture. At the same time the provision of
forced draught and a heat filter ensures that the slide is kept cool.

A range of accessories enables the projectors to be used for the

projection of filmstrips and micro slides in additon to the regular

2 x 2-inch slides for which the projector is specifically intended. The
projectors are finished in brown crackle enamel with the slide carrier

matt chrome. The price of the 300 watt Star projector is £19 19s. 0d.,

the 500 watt £25 0s. 0d., and the 750 watt £38 Is. Od.

MULTIGRADE PAPER
(Ilford Ltd., Ilford, London)

The manufacture of Multigrade was discontinued during the war
but has now been started once again, albeit with some minor changes
in the filters with which it is used, and to the properties of the paper
itself.

As originally manufactured the paper was used with a series of
filters which ranged from blue to yellow, the blue filters being used to

give the lowest contrast and the yellow the highest contrast. With the

material as currently manufactured only three yellow filters are used
which together with the use of the paper without a filter gives four
basic grades—from soft with no filter to hard with the deepest yellow
filter.

The filters supplied are of gelatine mounted in a simple card holder

to avoid handling and the surfaces of the gelatine are lacquered to

provide some extra protection against finger marking. The paper is

supplied in two surfaces, velvet stipple and glossy.

Estimated in terms of the log. exposure scale at the two extremes of
contrast Multigrade is comparable in range with normal Ilford bromide
paper or Plastika in the soft and hard grades (1 and 3).

The use of filters over the enlarger lens will naturally cause some
alteration to the exposure to be needed on changing from one contrast

to another. The manufacturers suggest that taking the exposure needed
for the medium-grade filter as 1 the change to the high-contrast filter

will need an exposure of 1£. Change to the low-contrast filter will

need | the exposure and used with no filter the exposure will be halved.

Such exposure correction factors will, of course, depend on which tone
in the print it is desired to maintain constant through the contrast

change. Measurements made at a mid-density on the curves shown in

the illustration show that the factors given are roughly correct under
the conditions pertaining to the test.

By virtue of the added green sensitivity of the Multigrade emulsion
the paper can only be handled in a rather deeper safelight than is

normally used for bromide papers, the Ilford S, which is light brown,
or the Wratten 1, which is red, are equally suitable. Any developer of
the type used for papers may be used; ID 20 and PFP are recommended,
but in development the paper exhibits a somewhat unusual effect. The
normal development times are from 1J to 2 minutes, 2 minutes being
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suggested for test strips. However, development may be continued up
to 3 minutes but it must be noted that if this is done the print will gain

depth in the highlights especially, that is the print will appear softer.

Although Multigrade is intended for use with tungsten filament

lamps it is possible to use it satisfactorily with a white cold cathode
illumination in the enlarger. When this is done the exposures are

rather more affected by the filters and the makers suggest factors of
three times for the high-contrast filter and one-third for no filter,

assuming the medium filter to be 1.

It is clear that the re-introduction of Multigrade adds a very useful

weapon to the photographer's darkroom armoury. The suggestions

which have been outlined for its use by the manufacturers are merely
the beginning; there are many different ways in which this paper can
be used to give better prints than are possible with normal papers and
increase the speed and convenience with which any type of print may
be made. This, however, is only a part of the story, for the quality of
the prints obtained with it is outstandingly excellent. In our hands
prints on Multigrade showed something of that subtle quality which
characterises Plastika, and is not obtainable with straight bromide
paper.

SIXPLEX DEVELOPING TANK
(Photax (London) Ltd., 70 Charlotte Street, London, W.l)

For those photographers who have need of a developing tank which
is not adjustable for film size the Sixplex provides a neat and simple
model which is specially intended for either 120 or 620 films. A small

amount of positive adjustment is provided on the top spiral so that if

there should be any small variation in the width of the film the tank
can be adjusted to suit.

Vertical agitation of the reel is provided by two cam shaped pro-
tuberances moulded into the lower bearing of the reel which provide
up and down movement only with anticlockwise rotation of the reel.

The centre column of the reel has no cross members moulded internally

so that a thermometer can be inserted right down to the bottom of the

tank without difficulty. The agitator knob is combined with the

clamping screw for the top spiral of the reel so that it cannot become
lost, and a small funnel is also provided for filling the tank. No
separate outlet for the solutions is provided, the filling and emptying
are both done through the centre column, and the lid is held on to the

tank body with a single turn-screw thread.

The Sixplex is a high quality tank in all respects, well designed and
well made in black plastic. The price is 19s. 6d.

DIA BOOK SLIDE HOLDER
(J. J. Silber Ltd., 51/52 Avenue Chambers, Vernon Place, London, W.C.I)

As its name suggests this slide box is so constructed and finished

that in its outward appearance it resembles a well bound book. It

is actually constructed of wood but the spine, as it were, is covered
in a dark maroon leather cloth with gold tooling. A white space is

provided for the insertion of a " volume number ".

The quality of the construction is in every way excellent, all the
joins are accurately dovetailed and the two halves of the box fit together
accurately. This latter point is of some importance in view of the fact
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that it is essential to keep the contents as dust-free as possible. The
outside dimensions of the box are 10 x 8£ x 2J-ins. and spaces are

provided for 100 slides. The slides are fitted into grooves in the

separator strips and are thus securely held with no possibility of their

rubbing together. An index card is provided.

The price of the Dia Book Holder is £1 14s. 6d.

ZEISS IKON IKOFLEX Da
(Peeling and Komlosy, 181 Victoria Street, Dunstable, Bedfordshire)

To those photographers who prefer to use a twin-lens reflex the

lkoflex Ha will make an immediate appeal; it is a camera of high

precision with all the features we have come to expect of the twin-lens

reflex yet at the same time it is simple to

manipulate.
The camera lens and the finder lens are

both mounted on a common front panel
which is moved in and out for focussing

by a large diameter knob on the left hand
side of the camera body. The whole of
the focussing range of the lens, from
3£ feet to infinity is covered by turning
this knob through only 90°. In spite of
this small movement the knob is large

enough for the individual scale markings
on its circumference to be easily read.

A depth-of-field scale is provided on the

camera body so that this may be read off

directly from the scaling on the knob.
The shutter speeds and lens iris are set

from large milled discs which can be
easily turned by virtue of their over-

hanging the edges of the lens panel at the

centre between the two lenses. The
reading of stop and shutter speed are

made with the camera in its operating
position in a small window above the

finder lens.

The camera lens is an f/3.5 Zeiss-Opton Tessar of 75 mm. focal

length and the finder lens is a Teronar anastigmat of similar aperture
and focal length. The image on the ground glass of the finder is bright

and evenly illuminated right out to the corners of the picture area due
no doubt to the Fresnel type field lens fitted beneath the screen. A
large diameter focussing magnifier can be swung into position inside

the focussing hood for critically sharp work. This lens is large enough
in diameter to enable the whole of the screen to be seen through it.

The shutter is an eight speed Synchro Compur which has speeds
from 1 sec. up to 1/250 sec. and Brief time. Both M and X delay
synchronisation is provided on the shutter and this is set by means of
a small green setting lever below the camera lens. The shutter is

automatically coupled to the film wind mechanism so that as the film

is wound on the shutter is tensioned. The shutter release which is

mounted at the top of the camera on the right-hand side of the focus-

sing hood is interlocked with the film wind also so that double
exposures can not be made.
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Once the film has been loaded and wound on to figure 1 in the

window in the base of the camera, winding is thereafter fully auto-
matic. An automatic exposure counter is also fitted in the right hand
side of the camera. A small red indicator appears in a window behind
the shutter release when the film has been wound on and the camera
is ready for the next exposure. Loading the camera is a perfectly

straightforward operation and there is no possibility of mistakes with
ordinary care in handling. The price of this fine camera is £69 15s. Od.

plus £22 13s. 5d. purchase tax.

HPS FLAT FILM
(Ilfbrd Ltd., Ilford, London)

This sheet film is similar in speed, contrast, and colour sensitivity

to the Ilford HPS plate which was introduced two years ago. The
film base is the standard 8/1,000 in. thickness and is of the safety type
with a dyed gelatine anti-halo backing which clears in development.'
The speed rating is B.S.37 degrees Log. or 400 Arith. to daylight, and
36 degrees Log. or 320 Arith. for tungsten lighting.

Average development times at 68 degrees F. in Ilford 1D-2 developer
are 6 mins. at a dilution of 1+2 and 12 mins. at 1+5. For Ilford

PFP developer 4£ mins. at a dilution of 1 + 1 and 9 mins. at a dilution

of 1 + 3 are recommended. Unlike the HPS plate the flat film may be
developed in a fine grain developer such as 1D-11 without any loss of
emulsion speed, times between 11 mins. and 14~mins. will give nega-

tives of satisfactory gradation. For maximum processing speed the

use of Contrast FF developer is recommended and at a dilution of
1+4 and 1+9 the development times are 3 mins. and 6 mins. respec-

tively.

This high-speed emulsion coated on film base is an addition which
will be welcomed by all photographers who prefer this type of material

to glass plates.

ROSS GAUGE PROJECTION LENSES
(Ross Ensign Ltd., Fulbourne Road, Walthamstow, London, E.17)

The use of a profile projector in engineering practice solves a

difficult problem in an elegant fashion and this system is by now quite

widely used. A profile projector enables the dimensions of a manu-
factured part to be checked against a standard drawing in spite of their

possible complexity and the difficulty of providing such a check by
other measuring methods. If the object is illuminated with parallel

light and a suitable lens is used a magnified and accurate silhouette of
the object, a screw thread or a gear tooth for example, can be pro-

jected on to a translucent screen on which the drawing can be placed.

Errors of shape can thus be readily seen.

The lenses used for this type of work must obviously give a truly

geometric representation of the object and be as free from distortion

as is possible. These Ross lenses are available in three focal lengths,

9-inch, 4£-inch, and 2J-inch, and when properly mounted they will

accommodate cylindrical objects of diameters of 10, 3{, and If-inches.

Matched condenser lenses, necessary in view of the rather unusual
conditions under which these objectives are used, are available. The
price of the 9-in. lens is £90 0s. 0d., the 4£-in. £40 0s. Od. and 2i-in.

£35 10s. Od.
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POLYTHENE MEASURE
(The Pullin Optical Co. Ltd., Pullin House, South Ealing Rd., London, W.5)

Along with thermometers the darkroom accessories with the highest
fatality must surely be measures and graduates. Inevitably, it seems,
laboratory glassware of this type is knocked against the sink or a tap

sooner or later with the inevitable result. The
advent of Polythene has resulted in a great im-
provement so far as measures are concerned, at

least. This white translucent plastic is just trans-

parent enough to make reading through the wall
possible, sufficiently flexible to be indestructible by
hard knocks and in addition it is inert to practi-

cally every chemical likely to be used by the photo-
grapher.

This Pullin measure is a good example of the

use of this material in a measure. It is of sensible

capacity—20 ounces—of a diameter such that it is

easy to hold, and the graduations are large and
easily visible even in quite low lighting levels. A
moulded lip for pouring is provided and this is so

designed that it gives a thin stream and pours cleanly. The price is

4s. 6d.

FRANKA SOLIDA JUNIOR CAMERA
(R. F. Hunter Ltd., Celfix House, 51 Gray's Inn Road, London, W.C.2)

The Solida Junior is an extremely good-looking camera which gives

twelve pictures size 2}-in. square on a 120 size roll film. The body of
the camera is a metal pressing, which makes it extremely light, and

this body is covered with an attractive

ribbed black plastic. The trim is

brightly chrome plated.

The lens of the camera is supported
on its panel by a drop baseboard and
is well strutted for rigidity. To open
the camera for use a button on the

top plate releases the baseboard which
opens enough under spring pressure

for it to be gripped. The panel is then
swung down until it locks. To close

the camera again a small metal strip

which runs between the two support
panels is pressed downward where-
upon the lock is freed and the camera
can be refolded.

The lens fitted is an f/3.5 Frankar coated anastigmat of 75-mm. focal

length with front cell focussing. This objective is fitted into a three

speed Vario shutter which has a Brief time setting and is synchronised

for flashbulbs. A depth of field scale is marked on the front plate of the

shutter.

On the feed side the camera is fitted with no locating shafts for the

film spool, instead a retractable spool chamber is fitted, a design which
allows of easy and rapid loading. On the take-up side a similar chamber
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is fitted, but here, of course, the film spool has to be located on the
shaft of the winding key. A safety cover is provided on the film

indicator window.
On the top plate is mounted a black plastic moulding which carries

at the centre the direct vision optical finder. To the right of this is the
accessory shoe. Immediately before this shoe is fitted the body shutter

release and matching this button on the opposite side of the finder is

the baseboard release button. Altogether a nicely made and attractive

camera. The price is £12 8s. Od. plus £4 Os. 7d. purchase tax.

FERRANIA ASTOR CAMERA
(Neville Brown & Co. Ltd., 77 Newman Street, London, W.l)

The Ferrania Astor is a good example of a type of camera which at

the present time is extremely popular; designed to give twelve exposures

2i-in. square on a size 120 film but departing radically from the type
of design which uses a
bellows to link the lens

panel and the camera body.
The lens of the Astor is

supported by a double
telescopic tube of large

diameter which, when it is

desired to use the camera,
is extended from the cam-
era body by spring pres-

sure. The camera body
and the lens mounting
tubes are all beautifully

made alloy die-castings

and the precision of the

lens placing when extended would seem to be of a very high order. In
addition the lens when in position is extremely rigid. The camera
back is a sheet metal pressing and the outer surfaces of the body are

covered with a tough grained black plastic.

The lens fitted to the Astor is an f/4.5 of 75 mm. focal length made
by the well-known Italian optical manufacturers Officine Galileo, and
is coated. The lens is fitted into a Prontor SV shutter which is speeded
from 1 sec. to 1/300 sec. with a B setting. The shutter is synchronised
for both M and X delay flash and has a delayed action release. A
body release is fitted which is interlocked with the film wind. This
interlock can be put out of action when necessary by simply turning

a small lever mounted on the top plate of the camera, against spring

pressure, and then operating the body release in the normal way. A
red transparent indicator appears in the direct vision optical view-
finder as soon as the shutter has been released and until the film is

wound on, thus neatly reminding the user that this step has been
omitted.
An accessory shoe is fitted to the top plate of the camera and the

film wind knob on the left hand side has its counterpart on the right

which operates the release for the lens extension tubes when it is

desired to use the camera. The top plate of the camera body is finished

in matt chrome and the lens extension tube on black with chrome trim.

A most attractive camera, well finished and accurately and precisely

engineered. The price is £22 10s. lid. plus £7 6s. 7d. purchase tax.
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JOBO AUTOMAT 35 STANDARD DAYLIGHT DEVELOPING
TANK

(Photo-Science Ltd., 10 North End Parade, W. Kensington, London, W.14)

Most daylight loading developing tanks work by the provision of
a compartment outside the spiral reel from which the film in its

cassette or spool is fed. This Jobo tank is novel in that the compart-
ment which holds the cassette of exposed
film is contained within the centre column
of the spiral reel. The two halves of the

spiral are separable and the cassette in a
small chamber is placed between them;
the leading end of the film is then made
fast to a clip after threading through a
sprocket which engages with the perfora-

tions. The spiral reel is then placed in the

tank and the lid put on and locked.

Rotation of the spiral from the outside

then draws the film from the cassette

since the sprocket is driven by engage-
ment with a circular rack in the base of the tank and the clip which
holds the end of the film is held stationary by a set of cams also

moulded on the interior of the tank.

If it is not desired to develop the whole 36 exposure length of film

the approximate number of exposures wound into the spiral can be
counted and this length cut off. The cutting is perfbrmed auto-
matically whether the whole length of film is developed or not, by a
cylindrical knife in the centre column which is moved downward
through the film by the action of sealing off the cassette chamber.

Aside from the convenience of being able to develop films without
the need for a darkroom for tank loading, a tank such as this does
mean that the film is untouched from the time it is packed at the

factory until it is removed from the tank for drying. This can only be
of help in keeping the films free from fingermarks, abrasions and dust,

all of which are serious bugbears to the 35-mm. user.

The Jobo 35 Automat is beautifully made, the black plastic mould-
ings are accurate and intricate and the design is most ingenious. Filling

and emptying the tank is reasonably rapid by virtue of the large space
round the centre pillar and the large pouring lip. The price of this

useful tank is £4 0s. Od.

CIRCULAR PHOTOGRAPHIC DISH
(Ilford Ltd., Ilford, London)

This new circular dish, which is made of an unplasticised P.V.C.
called Cobex, now replaces the previous dish of this type which was
supplied in stainless steel. Ilford Limited state that the dish is especially

suitable for D. and P. use, and indeed it may be employed by photo
finishers as a fixing dish for prints, or for washing them.
The Cobex is white, with a smooth glossy surface and its gauge is

3mm. That thickness makes the dish strong enough to carry about
when almost full of liquid, and contrary to what one might expect from
a semi-pliable material, the dish does not " twist " under the weight
and the side pressure which has to be exerted to carry it. The sides
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are vertical and the top edge is finished with a large lip which makes
the dish easy to carry. External diameter is 15J in., internal diameter

144 ins. depth 4 in., weight 1 lb. 5 oz.

Filled to the brim, the dish holds 2\ galls. When in use as a washer,

siphoned to keep a 2-gall. water level, and with a rate of flow of 1 gall,

per minute, it was found that the jet was ample to keep prints con-

stantly moving, while a permanganate test (to colour the water)

showed that a complete change was effected in five minutes. Being
white, the dish is likely always to be kept clean. Price £2.

ALDIS SUPER SIX SLIDE PROJECTOR
(Neville Brown & Co. Ltd., 77 Newman Street, London, W.l)

In view of the popularity of the 2£-in. square negative size and the

increasing number of reversal colour films which are becoming
available in rollfilm sizes the adoption of the 2|-in. square standard

size slide is a logical step.

At the present time there

are few projectors which
are specifically intended

for slides of this size com-
pared to those available

for 2x2-in. or 3ix3i-m.
slides and so the advent of

this Aldis projector is

more than welcome.
The basic design of the

Super Six is identical with

the well-known range of

projectors which has been
available for some years,

and in fact the rationalisa-

tion of components that this course permits is doubtless responsible
for the reasonable price of the new model.
The Condensers, of which there are three, are interchangeable to suit

the projection lens used and a range of focal lengths to suit working
conditions is available. To keep the size and weight to a minimum the

condensers are all square. The high efficiency of the condenser system
is evident from the extremely brilliant picture given by even the smaller
of the two models, which uses a 300 watt lamp. The model of the

Super Six, which uses a 750 watt lamp, has a cooling fan and can thus
be used on alternating current mains only; the 300 watt model does not
need forced draught cooling and can thus be used on either D.C. or
A.C. mains. Both models have heat filters between the first and second
condensers and there is no danger of overheating of the slides. The
standard lens fitted to the projectors is an f/2.8 anastigmat of 6-in.

focal length which is hard coated and gives a projected image of
excellent definition.

The projector is finished in brown crackle enamel of most attractive

appearance and is solidly and soundly made, the main chassis being
a high grade die casting. Tilting of the projector on its own base is

controlled by a large diameter knurled knob on the right hand side

of the base. Carriers for 2 x 2-in. slides may be freely interchanged
with the standard 2f x 2|-in. carrier. The price of the 300 watt
Super Six is £37 10s. Od. and the 750 watt model costs £52 10s. 9d.
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MINIATURE SLIDE UNIT STORAGE DRAWERS
(Pullin Optical Co. Ltd., Pullin House, South Ealing Rd., London, W.5)

Those photographers faced with the problem of storing an ever
increasing number of 2 x 2-in. slides in a rational manner will approve
of the design of these storage drawers. Two slightly different types of

unit are made, a base and
a top, the two fitting

together with small locat-

ing blocks on the upper
part which fit into rebates

in the lower half. The top
unit has a closed top
whereas the lower unit has
not, since it will be closed

off by having its com-
panion above it. When
further expansion beyond
200 slides is desired then
further bottom units can

be placed beneath the one already in use, ad infinitum, each locating

with its upper unit in turn.

The construction of these units is good; all the joints are well and
accurately made and the outer surfaces are stained light brown and
polished. The drawers hold the 100 slides in four rows of 25, and an
interesting and sound innovation is the cutting of the slots into which
the slides fit at an angle of about 60° to the vertical. Thus any name
or number tabs affixed to the top of the mounts can be seen as soon as

the drawer is opened and there is no need for any slide to be lifted up
to find its number.
The price of either type of unit is £2 5s. Od.

CHRISTEN 8-mm. CINE CAMERA
(Photo-Science Ltd., 10 North End Parade, W. Kensington, London, W.14)

This new addition to the range of double run 8-mm. cine cameras
is of French manufacture; the design is straightforward and the camera
is compact. The body measures 4£ x 5 x 2-in. and is finished in

black crackle enamel with chrome trim. The
lens fitted as standard is a Som Berthiot Cinor
B of 12.5-mm. focal length and maximum
aperture f/1.9. This lens is of fixed focus and
has an iris working down to f/16. The lens is

interchangeable and a long focus lens is also

available. The shutter is not the guillotine type
generally fitted to cameras of this type but is

of the rotating sector pattern. Film speeds of
12, 16, 24, and 32 frames/sec. are provided and
this adjustment is made by the rotation of a
small knob on the right-hand side of the body.
Mounted concentrically with the release

button, which is on the front panel of the camera where it falls con-
veniently to the right forefinger, is a selector disc. This enables the
camera to be locked, or set for single frame operation or continuous
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running as desired. The lock is of some importance since the release

button is of the press-to-start, press-to-stop, type. Hence if the camera
were packed in a bag, say, with the release not locked and the button
accidentally depressed in carrying, the whole of 40 seconds running
time of film would be run off and wasted if the motor were fully wound.
A film indicator of simple pattern is provided, and this has to be

reset when the camera is loaded or reloaded. Depth-of-field tables

for an f/1.9 lens and an exposure guide are provided on the front panel
and the winding key respectively. The viewfinder is of the direct

vision optical type contained within the camera body and an engraved
frame indicating the field obtained with the long focus lens is visible

on the front lens. The price of this camera is £33 19s. Od. plus

£11 0s. 8d.

PRESTON TURRET FLASHGUN
(Photax (London) Ltd., 70 Charlotte Street, London, W.l)

As can be seen from the illustration, this flashgun is of rather a novel

design which should appeal to any photographer who wishes to make
a number of flash shots in rapid succession with expendable bulbs.

Up to five bulbs with an A.S.C.C. base can
be fitted into the revolving turret head so
that when they are moved round into

position before the reflector, contact is

made with the base connection. The
rotating turret is fitted with an indexing
device so that location of each lamp in the

firing position is simple and positive, thus

being accomplished with the minimum
delay.

The reflector is of simple pattern to allow
the bulbs to be swung into position, but at

the same time giving a well spread flood of
light from the bulbs.

_ The electrical circuit is of the battery-

capacitor type and the power supply is the

standard 22£ volt deaf aid battery. The synchronising lead to the

camera shutter is fitted with a standard Compur type plug and a non-
reversible plug for connection to the battery case.

The outer casing of the body of the gun is covered in ribbed black

plastic and all other metal parts are finished in polished chrome. A
camera bracket is supplied. When completely dismantled the gun
fits into a box 5 x 8 x 2-inches. The price of the Preston Turret

Flashgun is £3 17s. 6d. plus £1 5s. 2d. purchase tax.

PRESTON FLASH TURRET
(Photax (London) Ltd., 70 Charlotte Street, London, W.l)

Incorporating basically the same idea as the Preston Turret Flash-

gun described above this Flash Turret is designed to be fitted to any
flashgun which will accept bulbs with either an A.S.C.C. or E.S. cap.

The turret head is simply fitted to the gun and the turret and reflector

clipped on the head, the flashgun can then be used in exactly the same
way as the Turret Flashgun. The price of the adapter is £2 5s. Od.

plus 14s. 7d. purchase tax.
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ZEISS IKON IKOFLEX la

(Peeling and Komlosy, 181 Victoria Street, Dunstable, Bedfordshire)

The Ikoflex la is basically identical to the Model 11a but has been
simplified in a number of the minor details. The camera lens is an
f/3.5 coated Novar of 75 mm. focal length and the finder lens an

f/3.5 coated Teronar of the same focal

length. The shutter is a Prontor SV with
eight speeds from 1 sec. to 1/300 sec. and
Brief time setting. Shutter setting is not
interlocked with the film wind as it is in

the Model Ila but is done in the usual

fashion with a cocking lever which pro-

jects from the shutter housing on the right

hand side of the camera. Speed settings

are adjusted with the usual milled setting

ring of this type of shutter; it is turned
with the forefinger of the left hand through
a gap in the cover of the shutter. The
figures for the speed settings are visible

through a small window at the top of the

casing. The lens iris is operated by a
setting lever which swings through an arc

beneath the shutter casing and the figures

are visible through a window in the side

of the casing.

Film wind and shutter release are inter-

locked and a small red indicator appears
in a window beside the shutter release at

the top of the camera when the film has
been wound on and is ready for a further exposure. Once the film has
been loaded and wound on to figure 1 by means of the red window in

the base of the camera spacing of the exposures is automatic; an
exposure counter is fitted into the right side of the camera body.
The image on the focussing screen is clear and bright right out to

the corners and a large size focussing magnifier is fitted in the focussing

hood. If desired the hood may be used as a direct vision sports finder

by folding down the front plate and sighting through a rectangular hole
on the back plate.

In its outward appearance the camera is most attractive with the

body trimmed in black grained leather and the exposed metal parts

matt chrome plated. The price of the Ikoflex la is £38 15s. Od. plus

£12 lis. lid. purchase tax.

ROSS OPTICAL CEMENT No. 24

(Ross Ensign Ltd., Fulbourne Road, Walthamstow, London, E.17)

This cement is intended for use by lens manufacturers and indeed
its widespread adoption by manufacturers in the field is a tribute to

its superiority. The cement is not suitable for general use, since it needs
to be baked for 36 hours at a temperature of 80°C. and has to be stored

in a refrigerator and away from strong light.

The cement is applied with a glass rod to the centre of one of the

components to be cemented and the second component pressed on.
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Any excess around the edges of the components is scraped off with a
knife. Each assembly is placed on a small piece of Cellophane. Jigs

are used to hold the assemblies while baking and further pieces of
Cellophane are stuck to the components where they would otherwise
touch the jig.

The trays of assemblies are placed in a cold oven with forced air

circulation and heated for 36 hours at 80°C. They are allowed to cool
down before removal. A weight is placed on each large assembly before
baking. With assemblies of smaller size than 20 mm. diameter weighting
is not necessary.

After stripping the Cellophane the edges of the assembly are cleaned
with toluene. The edges and the polished faces are finally cleaned with
methylated spirit. The price of Ross Optical Cement No. 24 is

£2 10s. Od. per 4-oz. bottle.

CEBE ELECTRONIC FLASHGUN
(Neville Brown & Co. Ltd., 77 Newman Street, London, W.l)

The CeBe electronic flash unit is chiefly remarkable for its extremely
small size and light weight: the power pack measures just 6£ x 3| x
lj-ins. and complete with batteries weighs 1 lb. 10 oz. When operated
from batteries the power supply is six 30 volt deaf aid batteries, but
as an alternative a mains unit can be fitted into the pack where it fits

exactly into the space normally taken up by the batteries. With the

mains unit the power pack is then simply connected to alternating

current mains 200-250 volts.

The power pack is contained within a brown plastic moulded case
one end of which is rounded so that the pack can be easily slipped

into the pocket. The opposite end of the pack carries a useful table

of stops for varying flash distances and film speeds.

The flash head is of simple construction with a highly polished

reflector with a dimpled finish, six inches in diameter. The discharge

tube which is of the standard low-voltage single-U type is mounted
directly on the reflector and has a safety cover consisting of a disc

of clear plastic which covers it completely. At the back of the reflector

is a switch which operates the power pack and an indicator lamp
which shows when the unit is ready to fire. The reflector is designed
to be fitted to the standard accessory shoe^of the camera and the

synchronising lead is fitted with a Compur type plug. With a 32° BS
film a flash factor of 70 as given by the exposure table on the power
pack gave a nicely exposed negative. The price of the CeBe electronic

flash unit is £16 19s. 7d. plus £5 10s. 5d. purchase tax. The mains
unit costs £3 12s. 6d. plus £1 3s. 7d. purchase tax.

ZEISS IKON NETTAR 518/2 IH
(Peeling and Komlosy, 181 Victoria Street, Dunstable, Bedfordshire)

Over a period of many years the Nettar cameras of Zeiss Ikon have
represented the best of the moderately priced folding roll film cameras.
The current range is identical in design with those of earlier years and
the 518/2 IH is a well-made camera of standard pattern for 2J x 3J-in.

pictures on size 120 roll film.

The body of the camera is a beautifully made metal pressing covered
in grained black leather and the top plate is finished in matt chrome.
A direct vision finder is fitted in the centre of the top plate and this
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gives a bright image which is free from distortion. Immediately above
this finder is fitted an accessory shoe.

The lens panel is supported by the drop baseboard which opens at

the touch of a button on the top plate. The camera does not spring

completely open under spring pressure, however, but opens only
enough to enable the baseboard to be gripped and the camera then
opened by hand. The use of strong spring to open a bellows type
camera completely is to be deprecated since this will tend to draw the

film into the picture aperture and cause it to bulge inwards from its

proper position.

An f/4.5 coated Novar lens is fitted to the Nettar, of focal length
105 mm. This lens gives negatives of good definition and even
illumination. The shutter is a Velio and has speeds from 1/10 sec. up
to 1/200 sec. and Brief time setting. The shutter is synchronised for

flash and, a point worth noting, has a screw-in cover to the cable
release socket to prevent the ingress of dust. A depth-of-field table

for the lens is provided on the front plate of the shutter and a body
release is fitted. The release is interlocked with the film wind and a
red indicator shows when the shutter is ready to fire after the film has
been wound on.

All told the Nettar is a most elegant and attractive camera beauti-

fully made and of good performance. The price is £13 3s. 6d. plus
£4 5s. 7d. purchase tax.

VERASCOPE F.40 STEREOSCOPIC CAMERA
(Photo-Science Ltd., 10 North End Parade, W. Kensington, London, W.14)

The principal reason for the relatively small amount of stereoscopic
work done on 35-mm. colour film in Britain is surely the lack of
anything like a range of cameras for the job. This lack makes the

advent of the Verascope
F.40 extremely welcome.
The'camera has been made
in France for some years
and is indeed the latest of
a long line of Verascopes
made by the Jules Richard
company.
The Verascope gives 12

pairs of pictures on a stan-

dard 20 exposure cassette

of film, the single frames
being 24 x 30-mm. in size.

An interesting point about
the camera is that should it be desired single frames may be exposed,
and when used in this way as a monocular camera 24 single pictures

are, of course, obtained.
The lenses are a matched pair of Berthiot anastigmats of 40-mm.

focal length and f/3.5 maximum aperture. The lenses are coated and
the two iris diaphragms are coupled to a single setting dial on the

front plate of the camera. An eight speed shutter is fitted, with speeds

from 1 sec. to 1/250 sec., and the settings are made from a second
dial on the front plate. A body release is fitted in the usual position

on the right of the camera top plate. The shutter is synchronised for
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both electronic flash and expendable bulbs. The film wind and shutter

release are interlocked.

For focussing the two lenses move in and out on a common lens

panel and this movement is controlled from a milled wheel. The
built-in rangefinder is coupled to this focussing movement. Since the

camera is slightly longer than the average single picture miniature the

rangefinder base is rather longer than average thus giving increased

accuracy at near focussing distances. The viewfinder is of the direct

vision optical type.

The camera body is a light alloy die-casting covered in black leather

and with a fine matt chrome trim. A standard type accessory shoe is

provided on the top of the camera and the flash connection takes the

form of a pair of sockets on the left hand side of the front of the

camera body.
The Verascope F.40 is, as one would expect from this manufacturer,

a thoroughly practical stereoscopic camera which gives excellent pic-

tures and is convenient and easy to use. The price is £154 10s. Od. plus

£50 4s. 3d. purchase tax.

DRALOWK) 8-mm. CINE PROJECTOR
(J. J. Silber Ltd., 51/52 Avenue Chambers, Vernon Place, London, W.C.I)

This projector embodies a number of interesting features, the most
immediately obvious of which is evident from the illustration.

Although it is not a sound projector, its outward appearance might
lead one to believe that it is since the whole
of the apparatus is totally enclosed. The
outer casing is covered in attractive coloured
leather cloth and a carrying handle is pro-
vided at the top; the projector is truly a
portable machine since its total weight is

13-lbs.

All the operating controls are brought
out to knobs which are recessed into the

outer casing; focussing and framing are

controlled from the two knobs on the top
of the casing and the motor switch and
speed control are at the front beneath the

projection lens port.

The main body of the projector within the

case is an alloy die-casting and the casing

which covers the lens and its mount, and
the transformer on the base, are black
plastic mouldings. Plastic mouldings are

also used for the feed and take-up spool supports fitted to the back of
the projector casing entirely separate from the projector chassis.

Threading is extremely simple and an inching knob is provided in an
easily accessible position beneath the lens mount.
The projection lamp is a 15 volt, 60 watt type and in combination

with the f/1.4 projection lens fitted gives a well illuminated picture up
to a maximum size of about 4 feet wide. By virtue of the totally

enclosed type of construction the projector is extremely silent in

operation. The price of the Dralowid III projector is £29 19s. 6d.
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DUOSTAT PRINTER AND PROCESSOR
(Kodak Limited, Kodak House, Kingsway, London, W.C.I)

These two units together form a complete system of photographic
document duplication which can be operated by office staff with no
photographic knowledge.

The printer is a simple box-type unit which is fitted with eight

60-watt pearl lamps; by a

rotary switch on the front

of the printer these lamps
can be switched into series

or parallel circuits. This
gives two levels of illumin-

ation, " High ", which is

suited to papers such as

Kodak Autopositive, and
" Low " which is suitable

for reflex papers. A time
switch is also fitted to the

front of the printer and
this can be set for expos-
ures up to 60 seconds.

This switch can only be
used on alternating current

circuits and for those
situations where it is re-

quired to use the printer

on direct current an altern-

ative model without the

timer can be supplied.

Prints up to a size of 9 x 14-ins. can be made on this standard model
printer; the dimensions of the unit when closed are 16£x 13jx7£-ins.
The lid of the box forms a pressure platen which is covered with a
sheet of Dunlopillo, faced with white sheeting, and it is held in the open
position, so that the copy and the sensitive paper can be put into place,

by two metal arms. The platen is fitted with a clamp designed so that

larger documents than 9 x 14-ins. can be copied in two or more
sections if desired. Two diffusers are fitted and these, together with the

large number of lamps ensure even illumination over the whole of the

picture area.

The Processor which goes with this simple printer is so designed
that dishes of solutions are not used and the development and stabi-

lisation of the prints is done under semi-dry conditions. The Processor
consists of a tray of
black plastic 27 X
13fxl| ins. in the

centre of which is

recessed an absorb-
ent porous block.

At each side of the

porous block is a
removable plastic

trough, one of which is coloured cream, the other red. The cream
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trough is intended to hold the developer and the red the stabiliser, the
quantity in each case being 2-3 ounces.

The exposed sheet of paper is placed emulsion side up on the porous
block, held down by a rubber tipped stylus and the developer is applied
from the trough with a sponge rubber applicator. After 20-30 seconds
any excess developer is wiped to the edge of the paper where it is

absorbed by the porous block. The stabiliser is then applied with its

applicator and allowed to remain on the print for 30 seconds, then
wiped to the edges of the print. The print can then be blotted off

and is ready for handling. Processed in this way the prints have good
stability under normal conditions of office storage.

The two solutions required are supplied in concentrated form and
two graduated mixing bottles are supplied with the unit so that the
necessary 1+2 dilution can be made easily. These bottles which hold
20 ounces of the working solutions are identified with cream and red
neck bands.

Two models of processor are available, Model 9/14 which is suited

for the processing of paper up to 9 x 14-ins. in size, and Model 14/18
which will handle paper up to 14 x 18-ins. in size. The prices of these

units are respectively £18 0s. Od. and £25 0s. Od. The price of the
Duostat Printer Model 9/14 is £39 0s. Od. with the timer, and
£25 10s. Od. without the timer, for A.C. and D.C. supplies.

BA-CO BATTERY CAPACITOR FLASHGUN AND EXTENSION
UNIT

(Neville Brown & Co., Ltd., 77 Newman Street, London, W.l)

The body of the Ba-Co flashgun is an elegant cream plastic moulding
of rectangular section with a rounded tipper end. The 5i-in. reflector

is fitted to this upper end by placing three slotted holes over studs in

the moulding and giving a slight clockwise turn. The reflector is

of the plain polished type.

A 22£-volt hearing aid battery provides the power supply and
this is fitted into the battery case by removal of the front panel
after slackening a captive screw at the base. The unit is designed
to be fitted into the standard accessory shoe on the camera and
a suitable foot is fitted at the base of the battery casing to fit.

A synchronising lead with Compur plug and an open flash button
are both fitted to the unit.

The extension unit comprises a 5J-in. ribbed reflector in light

alloy, highly polished and mounted on a neat spring clip with
a universal joint. At the point where the upper side of the clip

would bear against a polished surface, such as a table top, when in

use, it is covered with a rubber sleeve. The clip has a maximum opening
of 1 i~ins. Twelve feet of extension cable are provided with the unit,

and two small two-pin plugs fit into the extension unit and the main
flash unit.

Both the main unit and the extension unit will accept flashbulbs

with an A.S.C.C. base and clip-on diffusing screens are provided.
The main unit is fitted with a bulb ejector. The price of the Ba-Co
flashgun is £2 Is. Od. plus 13s. 4d. purchase tax and the extension unit

costs £1 9s. Od. plus 9s. 6d. purchase tax.
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ISOLETTE H CAMERA
(Agfa Ltd., Deer Park Road, Wimbledon Factory Estate, London, S.W.19)

This camera is available in three models, basically similar but having

different lens and shutter equipment. With the exception of these

components the three are in all other respects identical. The body of
the camera is a metal pressing

covered with a ribbed black plastic

which is tough and virtually un-
scratchable. As is usual for cameras
intended for twelve pictures 2i-in.

square on a 120 film, the drop base-

board which supports the lens on its

panel swings downward when the

camera is opened.
The lens panel and baseboard are

rigidly supported and the lock is

released so that the camera can be
closed by pressing inwards on the

hinges of the bracing struts. A
direct vision finder is fitted in the top of the camera body with a body
shutter release on the right and the camera opening button on the left.

An accessory shoe is fitted immediately above the direct vision finder.

The film wind knob is on the right of the body and this is matched on
the left-hand side by a rotatable depth-of-field indicator.

The three models of the Isolette are fitted with either an Agnar
anastigmat or an Apotar anastigmat lens, all of maximum aperture
f/4.5 and 85-mm. focal length. These lenses are coated. The Agnar is

fitted to the models with a three-speed Vario shutter and the four-

speed Pronto. The Apotar lens is fitted to the model with an eight-

speed Prontor S shutter. All three shutters have a Brief time setting and
Time exposures can be made of any required duration by setting a
small lever on the back of the top plate of the camera, behind the

release, to T. When this is used the shutter is set to B but the body
release button remains in a depressed condition until release by
returning the lever. All the shutters are synchronised for flash and the

body release is interlocked with the film wind. A small red indicator

can be seen in a window beside the film wind knob until the film has
been wound on ready for the next exposure.

The prices of the three models are; Agnar lens and Vario shutter

£11 10s. 6d. plus £3 14s. lid. purchase tax; Agnar lens and Pronto
shutter £13 4s. 2d. plus £4 5s. lOd. purchase tax; Apotar lens and
Prontor S shutter £15 15s. 8d. plus £5 2s. 7d. purchase tax.

SKYHOOK LIGHTING SET
(Ilford Ltd., Ilford, London)

This lightweight and versatile lighting unit is designed along rather

novel lines which make it extremely useful when an easily transportable

unit is required. In essence the unit consists of an extensible light alloy

tube of 1-in. diameter which is fitted at each end with a circular cast

plate. One of the plates is placed on the floor and the second is placed
on the ceiling; the connecting tube is then extended until the whole
forms a rigid assembly braced between floor and ceiling.
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The reflector is attached to the vertical column on a double tube arm
which is two feet long and a second identical arm is supplied to increase

the extension to four feet. Alternatively the second arm may be used
to support a second reflector. The two arms are a sliding fit on the

main vertical tube and are held in their proper position simply by their

own weight; they can be turned through 360°.

A 1 5-in. diameter reflector is fitted and this is intended for use with
either No. 2 Photofloods or Series B lamps with an E.S. cap. Fourteen
feet of three-core cable is supplied. The price of the Skyhook lighting

unit complete with reflector is £6 0s. Od. and the extra reflector costs

£2 10s. Od.

KOBOLD B.C. FLASH UNIT AND EXTENSIONS
(R. F. Hunter Ltd., Celfix House, 51 Gray's Inn Road, London, W.C.I)

In many ways this unit is the best designed and best finished we have
seen. The components are all built into a cylindrical black plastic

moulding some l£-ins. deep on the top of which is mounted the lamp-
holder which is turned from solid metal. The casing for the battery and
the capacitor takes the form of a three-inch length of light alloy tube
which is fitted on to the moulded main chassis.

The Unit is designed to accept either A.S.C.C. or E.S. cap lamps
and the adaptor for the former type fits neatly inside the larger socket.

The bulbs are retained in place by a spring loaded ball which is effective

on both types of cap; the bulb ejector consists of a knurled ring which
with a slight twist retracts the spring pressure and allows the lower
spring-loaded contact to force the bulb out of the socket.

A test lamp is fitted and the unit can be fired by a push button which
is conveniently fitted for operation by the thumb of the right hand
when the unit is held normally with the reflector pointing forward. A
locking ring is fitted to the open flash release button to prevent acci-

dental firing. Immediately beneath this button a battery cut-out
switch lever is fitted.

Two two-pin sockets are mounted on the front of the unit to accept
non-reversible plugs; one of these is for the shutter synchronising lead

and the other for the cable to the extension unit.

The reflector is five and a half inches in diameter and is finished in

highly polished chrome with a ripple surface. A good instance of the

quality of the design is given by the slide which holds the reflector

bracket so that it may be adjusted for height. This grips the bracket
by means of two tiny spring loaded balls which hold it really firmly

but at the same time enable it to be easily adjusted.

The lower casing is removable for the insertion of the 22£-volt

deaf-aid battery by giving it a turn and then pulling it downwards.
The finish of the battery casing is fine black crackle.

The extension units have an identical reflector and bulb holder to

the main unit but, of course, the main body is much smaller since there

is no need for the battery. The actual dimensions are lj-in. diameter
by 3£-in. long and the whole of the casing is machined from light

alloy with a black crackle finish. A tripod bush is provided in the base
of the unit. Six and a half feet of light connecting cable with a two-
pin plug at each end for inter-connection is supplied. The price of the

Kobold B.C. Flashgun is £5 lis. 3d. plus £1 16s. 2d. purchase tax.

Price of the extension unit is £3 4s. Od. plus £1 0s. lOd. purchase tax.
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FUTURA CAMERA
(Photo-Science Ltd., 10 North End Parade, W. Kensington, London, W.14)

The Futura is a beautifully made miniature camera which is designed

to accept interchangeable lenses ; it can thus be conveniently classified

in the group of cameras which for lack of a better description are

called " precision " miniatures. The
standard camera is fitted with a
Compur Rapid shutter which is

mounted within the body of the
camera and not between the elements
of the lens as is more generally the

rule. The film wind and the shutter

setting are interlocked and the range-

finder is coupled to thelens focussing.

The body of the camera is a light

alloy die-casting which is covered on
the outside by a grained finish plastic.

The lens mounting panel and the top
and bottom plates of the camera
body are finished in matt chrome.

The standard lens fitted to the camera is an f/2.8 coated Elor of
50 mm. focal length. In focussing the whole of the lens is moved back
and forward by rotating the lens mount with the forefinger. The
rangefinder and the viewfinder window are combined and the range-
finder is particularly easy to use. A depth of field scale is engraved on
the front panel of the lens mount.
For loading the back of the camera is completely removable and

the finish of the interior of the camera is excellent in every way. An
exposure counter is provided on the top plate of the body and the body
release is at the back of the top plate on the right hand side of the
camera. An accessory shoe is provided. A wide range of accessories
is made for use with the Futura and altogether the camera is a well
designed and constructed piece of equipment. The price of the
standard model with f/2.8 Elor lens in a Compur Rapid shutter is

£48 0s. Od. plus £15 12s. Od. purchase tax.

DENT PROCESS TIMER
(Johnsons of Hendon Ltd., Hendon Way, London, N.W.4)

Those darkroom workers who need a timer of high accuracy and
robust construction will find in this Dent model all that they need.

The size of the circle swept by the seconds hand is 5£-ins. and the
overall diameter of the clock is 7i-ins. All the figures and the tips of
the seconds and minute hands are luminescent and are large enough
to be easily seen in total darkness. The accuracy is ±2 seconds per hour.
The most notable thing about this timer is the extremely strong

construction, the casing is heavy gauge steel sheet and the back is a
solid brass casting. A thick glass bezel is fitted and this is retained in

place with a brass ring.

The stop and start lever is fitted on the right hand side of the body
and a resetting tab is provided at the bottom of the casing. The clock
can be hung from a slotted hole in a bracket provided at the top of the
casing. The price of the Dent Timer is £8 15s. Od,
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METAL COMPACT STAND MODEL 2

(Kodak Limited, Kodak House, Kingsway, London, W.C.I)

This stand is a slightly modified version of the Compact Stand made
by this company and is specifically designed to suit the professional

photographer using a camera up to half-plate in size. When closed the

stand occupies a space of some
28 x 7 x 5-ins. ; when open it provides

an extremely solid tripod which will

extend from a height of 28-ins. to

57Hns.
As can be seen from the illustration

the stand is built up on a short length

of steel tube of 2-in. diameter. This
tube provides the supports for the

three tripod legs and also carries the

centre pillar which gives 1 3-ins. of the

total 29^-ins. extension. When the
tripod is in its operating position the

spread of the legs is not adjustable

since they are locked solidly to the

centre section by three bracing mem-
bers. The trunnions into which the

tops of the legs fit are part of the

solid die-cast unit at the top of this

centre section tube. The legs are in

two sections and the lower can be set

and locked at any desired height with
a clockwise twist.

The centre column is raised and
lowered by the rotation of a small
handle at the top of the main tube.

This operates by the rotation of a
ball toothed wheel which engages

with holes in the column ; the column is locked by a screw which oper-

ates a clamp in the main tube.

The camera platform is 7 x 7£-ins. in size and is faced with a rubber
material having raised dimples on its surface. The camera is held in

place with a captive i-in. Whitworth bolt which runs in a slot so that

the camera can be centralised. The platform is mounted on a large

ball-and-socket head which is locked with a small tommy bar. The
maximum angle of tilt is 45° except in one position where it can be
turned through 90° to give a vertical lens axis to the camera. The stand
is finished in black crackle enamel, matt and bright chrome, and the

price is £25 0s. Od.

BILLY I CAMERA
(Agfa Ltd., Deer Park Road, Wimbledon Factory Estate, London, S.W.19)

The Billy is a good-looking, soundly made but reasonably priced

folding roll-film camera which would be ideal for the photographer
who desires to move on from the box camera stage. The f/6.3 Agnar
lens has the extra reserve of speed which enormously increases the

utility of such a camera as this and in addition to providing contact



THE BRITISH JOURNAL PHOTOGRAPHIC ALMANAC 1954 211

prints large enough for easy examination it provides a negative crisp

enough for enlargement. The lens is coated and focussing is by
rotation of the front cell. The shutter is a three-speed Vario with
Brief time setting and it is also synchronised for flash. A body shutter

release in the true sense of the term is not fitted but the release is fitted

just inside the drop baseboard close up to the body of the camera by
the hinge. This fitting has the great advantage that it simplifies the

construction of the camera (and hence contributes to the moderate
cost) but at the same time it is, in use, little if any different from a body
release fitted in the conventional position. It is certainly no more
difficult to release the shutter on the Billy than it is say on its^com-
panion in the Agfa range, the Record.
The body of the camera is a sturdy and well finished metal pressing

which is covered in ribbed black plastic. A simple direct vision

optical finder is fitted. The price of the Billy I with f/6.3 lens is

£8 Is. lOd. plus £2 12s. 8d. purchase tax.

PREMIER UNIVERSAL AND DIAGONAL FILM JOINERS
(Robert Rigby Ltd., Premier Works, Northington Street, London. W.C.I)

Although these two narrow gauge film splicers make rather different

types ofjoin the mode in which they are used is identical and in addition
somewhat unusual. As can be seen from the illustration of the model4 which makes a diagonal splice the

basis of the joiners is a solid casting

the operating surface of which is

ground dead true and flat. The
Universal model carries set in this

surface two sets of pins, those near-

est to the front of the splicer being
intended for locating 8 and 1 6-mm.
film and those at the back for 9.5-

mm. film. The Diagonal model
carries only one set of register pins,

for 16-mm., since this is the only
size in which this splice is used.

Also in the illustration will be
seen the two flaps which hold the

two strips of film to be joined in

place and a centre bar which has been swung up away from the

films. To use the splicer the film is placed on the right hand side first,

located on its pins, the centre bar is then slid to the limit of its travel

to the right and lowered on to the film. The rotary cutter which can
be seen lying in its holder on the right of the illustration is then used to

cut off the free end of the film on the left of the centre bar. This piece

of film is then laid on one side until the next steps have been completed.
The left-hand end of the film is next laid in place and the centre bar

moved over to the extreme left of its travel. The free end is not
however cut from this part of the film until the emulsion has been
scraped from it with the dry scraper which is provided at the opposite
cid of the rotary cutter. When this has been done the centre bar is

li ted and moved over to the right end of its travel and the free end cf
film cut off with the rotary cutter. All these cutting operations are

correctly located for position by two channels cut in the casting of the

splicer body.
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The right hand end of the film which was previously laid on one side

is then replaced on its pins and the flap lowered on to it to hold it in

place. The right end is then lifted up, the cement applied to the scraped
surface of the left end and the right end quickly lowered onto it. The
centre bar is then allowed to drop on to the join under its spring

pressure and the splice is allowed to set.

From this condensed description it will be seen that the method of
using these splicers differs radically from those in common use. Having
tested them there is no doubt that they make excellent joins rapidly

and easily, and the finish and workmanship are in every way to be
commended. The price of the Universal Joiner is £4 17s. 6d. and that

of the Diagonal Joiner £4 17s. 6d.

OPAL PERSPEX DEVELOPING DISHES
(The Pullin Optical Co., Ltd., Pullin House, South Ealing Rd., London, W.5)

These developing dishes are available in a range of sizes from

3i x 4i-in. up to 10 x 8-in., including 6£ x 4£-in. and 8£ x 6£-in.

Being made from white Perspex they are easy to keep clean and are

easily seen under a safe-

light. Three ribs are

moulded into the bottom
of the dish, hollow on
the inside of the dish, so

that a large quantity of
solution is not required

before the plate, film or
paper is covered with
solution.

Perspex would seem to

be an ideal material for

the manufacture of devel-

oping dishes since it is

quite inert to processing solutions and possesses enough stiffness to
make the dishes easily carried without too much " whip " even in the
larger sizes.

These dishes are well made, of adequate depth and with a good
pouring lip. The price of the 4£ X 3£-in. size is 5s. 6d. ; the 6£ x 4f-in.
size 7s. 6d.; the 8| x 6£-in. size 9s. 9d.; and the 10 x 8-in. size 12s. 6d.

8-in. F/8 HIGH RESOLUTION LUSTRAR SERIES II

(Wray (Optical Works) Ltd., Ashgrove Road. Bromley, Kent)

In its original form this lens was reviewed in the British Journal
Photographic Almanac for 1951; in its new form it retains all the
virtues of the lens as there described—excellent definition and very
low flare—and includes some other advantages in addition.
The lens has been recomputed and it now has a particularly high

stability of correction with change of conjugates. This means that the
high performance over a half plate in the camera is maintained and
the lens may be used with equally good results for enlarging.

This great range has been achieved with no sacrifice of definition or
colour correction and the lens is now a versatile all-purpose objective
for high-grade still photography where the recording of fine detail is

all-important.
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ROLLEICORD IV
(R. F. Hunter Ltd., Celfix House, 51 Gray's Inn Road, London, W.C.I)

The Rolleicord IV is the latest model of a camera which has come
to be as highly thought of by practical photographers as is its com-
panion the Rolleiflex. As in earlier models not quite all the features of

the Rolleiflex are incorporated
but in many respects it is identical

with the Rolleiflex 2.8C. The
most notable similarities are the
deep baffles fitted internally to
reduce the effect of stray light, the
adjustable film pressure plate for

either 35-mm. film in the Rollei-

kin back or 120 rollfilm, and both
M and X delay flash synchronisa-
tion.

The outward form of the

camera is, of course, little

changed. The film is wound by a
large diameter knob and loading
the camera is extremely simple.

The film is wound on until the

double-headed arrow printed on
the backing paper is aligned with
two red dots at the sides of the
film aperture. The back of the
camera is then closed and the
film wound on until it stops.

The film is then correctly placed for the first exposure. The shutter is

not wound automatically with the film but has to be tensioned by
pushing the shutter release lever beneath the lens mount through an arc

to the right. The same lever operates the shutter when pushed in

the opposite direction.

The film wind and the shutter release are interlocked but this inter-

lock can be broken, should a flash bulb misfire or a double exposure
actually be needed, by pressing a release button on the front panel
of the camera. This enables the shutter to be reset without winding
on the film.

The synchroniser delay is set by setting a small knob immediately
beneath the camera lens to either M or X in a small slot in the casing
which covers the shutter.

The shutter speeds and lens stop settings are adjusted by the move-
ment of two levers, one on either side of the shutter casing. The actual

settings can be seen in two windows one on either side of the shutter

casing at the top where it narrows to meet the mount of the finder lens.

The camera lens fitted to the Rolleicord IV is an f/3.5 Schneider
Xenar of the standard focal length for this size negative of 75-mm.
This lens is well known as a high grade anastigmat and has indeed
been used for some models of the Rolleiflex Automat since the end of
the war.
The adjustable pressure pad which is fitted into the camera back

obviates the need for a special back for 35-mm. film and the minimum
number of extras are now needed for this conversion. The focussing
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hood carries a focussing magnifier and can also be used as a sports
finder by folding down the front panel.

It seems hardly necessary to say that the finish of this camera is

excellent, the quality of the workmanship is as always beyond reproach.
All the controls move smoothly and the camera is a delight to handle.
The price had not been fixed at the time of going to press.

AUTO-VELOX TRIMMER
(Kodak Limited, Kodak House, Kingsway, London. W.C.I)

This piece of equipment is a new addition to the range which is

specifically designed for use with the Auto-Velox Printer. The trimmer
is a foot-operated model and thus leaves the operator with both hands

free to manipulate the
strip of prints or negatives.

The base of the trimmer
is made from wood and is

faced with Formica sheet-

ing—a tough and hard-
wearing plastic material.

The cutting blade is 7-ins.

long and is held normally
open by a strong spring.

The blade is connected to

the foot treadle by a steel

cable, and a metal guard
strip fitted along the lower

cutting edge of the base safeguards the fingers of the operator.

The foot-treadle is made from wood and faced with rubber. A metal
hinge is screwed to the floor so that the treadle is securely anchored.
An indicator finger is fitted to a guide on the base of the trimmer and

this is set so that when it lies across the centre of a white division

between pictures on the strip of prints the latter is in the correct
position for trimming. The price of the Auto-Velox Trimmer is

£4 4s. Od.

STELLIRA TRIPOD SCREEN
(Actina Ltd., 10 Dane Street, High Holborn, London, W.C.I)

Arranging some support for a projection screen is often quite a
problem; in the case of this new Stellira screen however the problem is

neatly solved by the provision of a supporting stand which carries the

screen. The stand and the tube in which the screen proper is rolled

for transport are of all metal construction, principally light alloy.

The main strut of the stand is a tube of triangular cross-section which
is fitted at its lower end with three legs fitted with rubber feet. For
carrying, the legs fold in close to the main tube. Sliding on this main
supporting column is a heavy gauge bracket which can be locked in

any desired position; this bracket carries the screen in its metal
covering tube pivoted halfway along its length. For transport, the tube
is swung parallel to the main strut; for use it is placed at right angles.

Also sliding within the main strut is a rod provided with a hook at its

upper end, this rod when extended provides the top support for the

screen when it is withdrawn from its tube. The screen is carried in a
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roller which is spring loaded fairly heavily so that it is held taut in use.

The screen centre can be adjusted in height from the floor from
approximately 3-ft. to 5-ft. 6-ins. When folded and ready for trans-

port the 50 x 40-in. size screen occupies a space of 58 x 6 x 3^-ins.

In addition to the 50 x 40 size which is intended for cine work a square
screen size 50 x 50-ins. is available for still projection. The prices of
these screens in white are £12 15s. Od. and £14 7s. 6d. respectively;

and beaded £15 0s. Od. and £16 15s. Od. respectively.

ZEISS IKON IKOBLITZ m FLASHGUN
(Peeling and Komlosy, 181 Victoria Street, Dunstable, Bedfordshire)

This gun is of the battery-capacitor type and uses a 30 volt deaf-aid

battery as its power supply. The quality of the workmanship which
it displays is of a very high order; for example the lamp socket and

the base cap on the body of the gun
have been left in their natural turned
finish but this is so fine that it closely

resembles matt chrome.
To insert the battery, the bottom

leap, which has the camera bracket

|
fixed to it with a captive bolt, is

removed by giving it a slight turn,

then pulling it off. The battery is

then slipped into place and the cap
replaced. At the top of the body are
two-pin sockets, one of which is used
for the synchronising lead to the
camera shutter; the second socket
can be used to connect up an exten-

sion flash should this be required.

The gun is designed to take flash-

bulbs with an E.S. cap but an
adapter can be obtained so that

lamps with A.S.C.C. caps can also

be used.

The reflector is 6|-in. in diameter,
is very shallow and highly polished.

This shape of reflector gives a wide spread of light of even intensity.

When not in use the camera bracket can be swung upwards so that

it lies parallel to the body of the gun and with the reflector removed
the battery case and camera bracket can be easily slippped into an
overcoat pocket. The camera bracket is covered with a strip of ribbed
rubber on the side at which it bears against the camera and the two
thumb screws which are used to hold the camera in place have a tiny

button of rubber inset in their end where they butt against the bottom
of the tripod bush in the camera. The price of this unit is £5 12s. 6d.

plus £1 16s. 7d. purchase tax.

WATER CIRCULATING ATTACHMENT
(Ilford Ltd., Ilford, London)

This neat accessory is designed to give a reasonably efficient circula-

tion of the water flowing into a standard photographic dish when this

is used for washing purposes. The attachment consists of a short



216 THE BRITISH JOURNAL PHOTOGRAPHIC ALMANAC 1954

length of brass tube, chrome plated, with one end slightly flattened and
bent at an angle to the main length. The opposite end of the tube is

ribbed to grip a rubber tube from the water supply.

The whole device is attached to the side of a dish by a small clip

and a set screw. The clip can be fitted on to any dish which does not
have a lip wider then j-in.

With careful adjustment of the water pressure by the supply tap the
attachment can be made to give good circulation within the dish and a
consequent increase in washing efficiency. The price of the attachment
is 4s. Od.

WASP MODEL 120 ENLARGER
(R. F. Hunter Ltd., Celfix House, 51 Gray's Inn Road, London, W.C.I)

The Wasp 120 is a new addition to this well known range of equip-
ment which like its predecessors is a well made job, nicely finished and
reasonably priced. In all respects, from the base up it conforms with

standard practice; the base is

i
a 15 x 1 5-in. laminated board
on rubber feet, the 30-in.

column is firmly anchored to

this base with a stout die-cast

flange. The support bracket
for the enlarger head is again
a die-casting of simple form
and this is clamped to the
column with a If-in. diameter
head clamping screw.

The head unit consists of a
backplate which is fixed to the

bracket and carries the single

rod which forms the monorail
support for the lens panel.

Both the back plate and the

lens panel are die-castings and
are accurately machined so
that they run true and square;
the two are linked by a bel-

lows with a maximum exten-

sion of 6^-in. Focussing is

by spring loaded friction

wheel running in a deep
~J machined slot in the support

rod.

An interchangeable type lens panel is fitted to the focussing front and
a red plastic filter is supported a little distance in front of the lens on
its own support pillar.

The lamphouse is a stout metal spinning of roughly spherical shape
finished in matt white inside. The single condenser is held in place by
a flange inside the main casting and the lower end of the lamphouse
fits into this casting on a similar flange of slightly larger diameter.

The negative carrier is of the double glass type which is carried by a

metal holder. This holder is fitted with strip negative supports at either

side. The enlarger is attractively finished in bronze hammer finish

enamel and the price is £13 10s. Od. plus £4 7s. 9d. purchase tax.
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PREMIER TROLLEY STAND
(Robert Rigby Ltd., Premier Works, Northington Street, London, W.C.I)

This projector stand is especially designed so that it can be moved
from place to place with ease yet at the same time it provides a platform

of the utmost rigidity. The stand is made from heavy gauge sheet

metal and when not in use folds

flat into an extremely small com-
pass. In addition to the top
platform on which the projector

is placed two extra shelves are

provided below for the storage of
spare reels, in the case of the

upper one which is suitably

slotted, and electrical accessories

such as the transformer in the

case of the lower one. The pro-

jector platform is 2lxl3-ins. in

size and can be adjusted for angle
through 7° on either side of the

horizontal.

Four ball-bearing castors are

fitted to the base of the stand
together with four adjustable

screw feet. When the equipment
is located at its correct position

the screw feet can then be used to

take the weight off the castors and
the stand can also be levelled

regardless of any uneveness of the floor. The screw feet are rounded to

prevent indentations and damage to floors.

The cross bracing of the stand makes it perfectly rigid and in spite

of its lightness and portability it provides a projector platform of great

steadiness. The height of the top platform from the floor is 4-ft. 2-ins.

and the stand is finished in an attractive anodised enamel. The price

is £14 14s. Od.

ROLLEIFLASH EXTENSION UNIT
(R. F. Hunter Ltd., Celfix House, 51 Gray's Inn Road, London W.C.I)

This extension unit is basically the standard Rolleiflash without the

flexible bracket and bayonet ring or the retracting synchronising lead.

The reflector size is the same as the main unit, 5-in., with the same
bright chrome and ripple clear lacquer internal finish. The body of the

extension unit contains no battery, the power supply being the battery

in the main unit. Two neat co-axial sockets are fitted one on either side

of the triangular body. The first of these is for the connection to the

main Rolleiflash unit and the second is provided so that a second
extension unit may be connected to the first. The socket is identical

with that provided on the Rolleiflash and the length of connecting
cable supplied, some 6-ft. 6-in. long, has a similar plug at each end
so that there is no need for correct orientation.

A tripod socket is provided at the base of the body and a small

button on the top operates the bulb ejector. The price of the Rollei-

flash extension unit is £4 7s. 6d. plus £1 Is. 8d. purchase tax.
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AGFA SILETTE CAMERA
(Agfa Ltd., Deer Park Road, Wimbledon Factory Estate, London, S.W.19)

'This new Agfa camera is a 35-mm. miniature which is in some ways
reminiscent of the several models of the Agfa Karat which were
available both before and for a period after the war. It reminds one
of the pre-war Karat because of its extremely moderate price and the
excellent quality, whereas it is in its construction that it most resembles
the post-war Karat 36.

Two models of the Silette are available, both with the same Agfa
Apotar f/3.5 lens. This lens has a focal length of 45 mm. and is coated;
focussing is by front cell. The camera can be obtained with this lens

fitted into either a Pronto four-speed shutter or a Prontor S eight-

speed shutter. Both these shutters have Brief time settings and are

synchronised for flash.

The shutter and the film are both wound by a thumb lever mounted
on the right hand end of the camera body, which turns through 1 80°.

By this means the camera can be operated extremely rapidly should it

be so desired, and sequences of pictures, where too high a frequency is

not desired, are easily possible.

The camera body is a beautifully finished alloy die-casting and the

exterior is covered in black grain leather with a matt chrome trim.

The lenses are not interchangeable and although the focal length is only
a shade less than that considered normal for a 24 x 36-mm. frame the

appearance of the camera is well proportioned even though the lens is

not fitted in a collapsing mount. A direct vision optical finder is fitted

directly above the lens in the top plate of the camera body and an
accessory shoe is also provided. The exposure counter is mounted
within the circular disc of the shutter and film wind lever and is stepped
on by one exposure every time the lever is operated. The rewind knob
at the opposite end of the camera body also functions as a film type

and film speed reminder. The body release button, which is of generous
size, is mounted close to the film wind lever on the right of the camera.
In every way a most attractive and elegant camera, the Silette should
be extremely popular, as popular in fact as its distinguished forebears.

The price with a Pronto four-speed shutter is £13 18s. Od. plus

£4 10s. 4d. purchase tax. The price with the eight-speed Prontor S
shutter is £16 12s. Od. plus £5 7s. lid. purchase tax.

10-in. F/3.5 PORTRAIT ANASTIGMAT
(J. H. Dallmeyer Ltd., Church End Works, Willesden, London, N.W.10)

These portrait anastigmats are available in a range of four focal

lengths, 9, 10, 12 and 14-ins., and all are four element anastigmats.

They can if desired be supplied in a special mount which enables a
variable amount of diffusion to be introduced, the amount of diffusion

is controlled by rotation of the front cell.

In the normal position the definition given by the lens is all that one
would expect and the lens should prove extremely suitable for a wide
range of work in the portrait studio.

The mount of the lens is beautifully finished in matt chrome and
black and a chrome mounting flange is provided. The price of the lens

without the diffusion mount ranges from £29 10s. Od. for the shortest

focal length to £75 0s. Od. for the longest. In the variable diffusion

mount the price ranges from £34 10s. Od. to £83 0s. Od.
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BOOMLITE LIGHTING UNIT
(Johnsons of Hendon Ltd., Hendon Way, London, N.W.4)

This unit consists of a lightweight collapsible stand, which may if

desired be fitted with tyred castors, which supports a light counter-

balanced boom. The boom can be used to carry up to three reflectors

at its outer end. Including the flexible gooseneck fitting the maximum
extension of the boom fitting is 5-ft. and the stand proper can be
elevated to a height of 8-ft.

The stand which supports the unit is built from light steel strip and
finished in grey polychrome enamel ; the castors are of large size and the

whole unit can be wheeled from place to place in the studio with ease.

The vertical extending column and the boom are both finished in

bright chrome; altogether a most useful and versatile lighting unit.

The price of the unit without the wheel base is £9 15s. Od. and with the

wheelbase is £12 10s. Od.

ENSIGN SNAPPER CAMERA
(Ross Ensign Ltd., Fulbourne Road, Walthamstow, London, E.17)

The Snapper is a simple and moderately priced folding camera which
takes eight 2\ x 3^-in. pictures on a 620 roll film. The body of the

camera is a light alloy diecasting which is finished in grey wrinkle
enamel and the back
and lens baseboard are

metal pressings.

Although the objec-

tive is a simple lens of
f/11 aperture this is

fitted in a focussing

mount which covers the

range of two yards to

infinity by rotation

through 90°. The
shutter housing in

which the lens is fitted

is a black plastic mould-
ing, and this is fixed to

the supporting struts

which link the drop
baseboard and the body
of the camera.
The shutter is of the

everset type and can be
set to give either an
instantaneous exposure
of 1/30 sec. or time ex-

posures. A flash syn-

chronising socket is

fitted and the shutter is

designed to be used

with expendable flashbulbs. The shutter release is of the press button

type and a cable release socket is provided alongside it on the shutter

housing.
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A direct vision optical finder is moulded integrally with the camera
body and it is interesting to note that the eye lens of this finder is of
generous size, far larger than those which are generally fitted to finders

of this type. This makes the finder noticeably more comfortable in use
when compared to a standard pattern with a very tiny eye aperture.

At the same time there would appear to be no loss of accuracy since it

is at once obvious if the eye is not centrally placed and framing not
exact.

A tripod bush is fitted in the centre of the drop baseboard in

addition to that at the end of the camera body for horizontal framing.
The price of the Snapper is £4 3s. 6d. plus £1 7s. 2d. purchase tax.

PATERSON CONTACT PRINTER
(R. F. Hunter Ltd., Celfix House. 51 Gray's Inn Road, London, W.C.I)

This contact printer is rather novel in that it is made completely of
plastic mouldings. The main body consists of a box in translucent

yellow with a sloping top which is black. Thus the printer will also

act as a safelight since the yellow body
? ^f^fe"**^ passes quite enough light for working

and of a safe colour for contact paper.
The front of the lamp compartment is

divided into two horizontally, the

upper portion being covered with a
strip of amber glass and the lower part
open so that the light from the lamp
can reach the printing aperture after

reflection from the white interior of
the box. The lower aperture is nor-
mally masked by a metal shutter which

is pivoted so that it can be swung to cover the strip of amber glass at

will. The shutter is operated by a yellow plastic thumb bar which
projects from the top of the printer just beneath the pressure pad.
Thus the one lamp at the back of the printer illuminates the printing

aperture either through the amber filter, or directly with white light

when the thumb bar is depressed.

The printer will take negative sizes up to 3£ x 2£-ins. and a set of
translucent red masks is provided for smaller sizes. The glass on which
the negative is laid for printing is a sheet of flashed opal and the

pressure pad is covered with a sheet of thick sponge. The price of the
Paterson Contact printer is £1 15s. Od.

FLEET VLEWFINDER
(Neville Brown & Co., Ltd., 77 Newman Street, London, W.l)

There are many occasions when a separate viewfinder is a useful aid.

It can be used for deciding on a suitable framing for a picture without
the need for opening up the camera or taking it from its case. This
Fleet finder has the additional advantage that it incorporates a light

blue filter which assists in some degree the estimation of a mono-
chrome rendering of the scene.

The finder is specifically intended for use with cameras using the

popular 2\ x 3}-in. negative size and having lenses of focal length

between 10 and 15 cm. It takes the form of a direct vision optical

finder mounted in a tubular casing some 2}-ins. long by 1-in. square
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section. Thus it will be seen that the finder can be easily slipped into

the pocket. Should it be desired to fit the finder on to the camera a
small sprung clip is mounted on its underside.

The finish of the useful accessory is black crackle enamel with

chromed mounts for the lenses at each end. The price is £1 2s. 5d.

plus 7s. 4d. purchase tax.

PREMIER DE LUXE FILM JOINER
(Robert Rigby Ltd., Premier Works, Northington Street, London, W.C.I)

This splicer is a beautifully made example of the standard type of

hand operated machine which is widely used in film laboratories and
cutting rooms. The base is a solid steel casting and the two film clamps

are gunmetal with
their surfaces accur-

ately surface ground.
The cutting edges are

of tool steel and are

accurately ground and
adjusted so that they

cut perfectly and will

continue to do so for

long periods.

By virtue of the

extremely solid con-
struction and the pre-

cision of its manu-
facture this splicer makes perfect joins even when the operator is not
extremely practised, and indeed the operation is simplicity itself.

A dry scraper is fitted for the removal of the emulsion from the film

to be joined and this removes exactly the correct width and depth to

give a true weld. The splicer will give equally good results on either

nitrate or safety base stock given the correct cement and models are

available to give either the negative or positive splice, a factor which
is often overlooked and which if forgotten can produce the most
unpleasant results on projection.

The joiners are finished in grey crackle enamel and can be confidently

recommended where large quantities of rugged joins are to be made.
Needless to say the equipment is just as suitable for cases in which
only a little work is to be undertaken since the quality is such that it

will materially aid the rapid production of a good splice. The price of
the De Luxe Joiner is £6 6s. Od.

P.I.M. 5x4-in. MONORAIL CAMERA
(Marketed by Ilford Ltd., Ilford, London)

This camera is a good example of the recent trend toward the use of
monorail construction in the larger sizes of stand camera for pro-

fessional use. In this model the monorail is of inverted V section with
the rack for back and front panel focussing on its apex. The monorail
is made from aluminium alloy with the rack in plated brass. The
monorail can be attached to the tripod by a sliding head which may be
locked in any desired position along the rail. The head is locked in

position by turning either of two small tommy bars, one on either side

of the head. If the camera is used on a bench two such heads are used.

12
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The lens panel and the camera back are both mounted on identical

carriages consisting of a sliding block which supports a U shaped
bracket. The sliding blocks carry a central pinion which meshes with
the rack on the monorail, operated from either side of the camera by
a plastic knob on a cross shaft. The two blocks are locked in position

along the rail with a tommy bar which operates an eccentric cam which
bears on the underside of the monorail. The lens panel unit is supported
within the U shaped bracket and has considerable freedom of move-
ment. A rise and fall of 2^-ins. above and below the central position

is provided, cross front of 2£-ins., side swing of 30° on either side of
the vertical axis and swing front of 35° away from the axis. All the

movements are indexed for central positioning. The lens panel proper
is 3f-ins. in diameter and is fitted into the front panel of the camera
with a simple bayonet lock.

The carriage supporting the camera back is exactly the same as that

which supports the lens panel and has the same freedom of movement.
The back is of the standard spring type in which the slide is slipped

in behind the focussing screen, and is reversible. The camera is

designed to take 5 x4-in. double dark slides of standard pattern.

The square leather bellows has a maximum extension of 19-ins.

and a minimum screen to lens panel distance is possible when both
of the sliding blocks carrying the lens panel and camera back are on
the same side of the tripod block.

With the exception of the lens panel and the control knobs the

camera is constructed of aluminium alloy and has a total weight of
8-lbs. The price of the basic camera is £53 0s. Od.

STELLA SELF-ERECTING SCREEN
(Actina Ltd., 10, Dane Street, High Holborn, London, W.C.I)

A fact which is sometimes overlooked when buying a projection

screen is that for film work a horizontal shape is required of rectangular

proportions whereas for the showing of still slides a square screen is

needed so that either hori-

m

W

zontal or vertical formats
may be projected as they

come. This range of Stella

screens is available in either

pattern.

The screen is contained
within a well made wooden
box, leather cloth covered,
which measures 3-feet 7-ins.

by 5£-ins. by 5i-ins. for the

30x40-in. and 40x40-in.
screen sizes. The outer box
is beautifully made and
finished, the lid being hinged
throughout its whole length
with a piano hinge. Four

clasps are provided and a solid leather carrying handle. The corners
of the box are properly protected with corner plates and the outward
appearance of the case is most attractive.

On opening the lid the screen can be lifted into position by means
of a large handle fixed in the centre of the top stretcher. The screen is
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rolled up when the box is closed and is drawn from its roller as the

stretcher is raised in the usual way. The tensioning of the top stretcher

to hold the screen flat is done by a pair of wooden arms which form a

type of lazy tongs. These arms hold two strong coil springs in tension

when the box is closed and the screen rolled up. As the screen is drawn
upwards the pull of the springs tends to open the lazy tongs and erect

the screen automatically. Once at its maximum extension the screen

is kept taut by the pull of the springs. For a well made and well

designed screen it would be hard to find anything better than this.

The price of the 30 x 30-inch screen, beaded is £13 12s. 6d. and in

white £11 5s. Od. In the 40 x 40-in. size the prices are respectively

for beaded and white; £15 0s. Od. and £12 17s. 6d.

ISIS CAMERA
(J. J. Silber Ltd., 51/52 Avenue Chambers, Vernon Place, London, W.C.I)

The Isis conforms to the now popular camera style of a solid cast

body which holds the two 120 size film spools close up against either

side of the picture aperture, with the lens mounted at the forward end
of an extending tube. Before
the camera can be used the

lens is drawn out of the body
and the tube is given a slight

clockwise turn to lock it in

place.

A direct vision finder is

fitted into the top plate of the

body with a standard acces-

sory shoe immediately above
it. The lens is an f/3.5 coated
Westar with front cell focus-

sing mounted in a Prontor S
shutter which is speeded from
1 sec. to 1/300 sec. with B
setting. The shutter is flash

synchronised and provided
with a delayed action release. The body release for the shutter is fitted

to the right hand side of the top plate of the camera and is interlocked

with the film wind.
The top plate of the camera is finished in matt chrome and the

remainder of the body in black grained leather. The lens extension

tube is bright chrome plated. The price of the Isis is £16 0s. 9d. plus

£5 4s. 3d. purchase tax.

BACOLET BATTERY-CAPACITOR FLASHGUN
(Neville Brown & Co., Ltd., 77 Newman Street, London, W.l)

For a neat and pocketable flashgun it would be hard to find anything
more compact than the Bacolet; the reflector is 4J-ins. in diameter
and the battery casing does not extend outside this dimension at any
point with exception of the foot which is used to mount the gun on
the camera. Even this does not extend more than J-in. The reflector

is of the highly polished type with concentric ribs to give an even
spread of light.
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A plastic diffuser with a moulded ribbed pattern is supplied with
the gun and can be fitted in front of the reflector by means of three

hooked springs.

The battery casing is a black plastic moulding and the battery is

inserted by first removing the reflector; the latter is held in place by a
bayonet lock. A 22£-volt hearing aid battery is used to operate the unit.

A synchronising lead with a standard Compur type plug is fitted and
no provision is made for independent firing of the flash. The back of
the battery casing carries an exposure table for the two smallest types

of Photoflux bults, the PF 3 and the PF 14. The price of the Bacolet
is £1 6s. 5d. plus 8s. 7d. purchase tax.

AGFA RECORD I CAMERA
(Agfa Ltd., Deer Park Road, Wimbledon Factory Estate, London, S.W.19)

The Record I is a folding roll film camera which is designed to give

eight pictures 2\ x 3i-ins. on a 120 roll. The camera is of the type

which has come to be accepted as conventional for this film size and
consists of a slim pressed metal
body the front of which opens to

one side to form a baseboard for

the lens on its panel.

The lens fitted to the model sent

for review was an f/4.5 coated
Agnar of 105-mm. focal length and
was fitted in a four speed Pronto
shutter. The lens has front cell

focussing and the shutter is syn-

chronised for flash. A body shutter

release is provided but this is not
interlocked with the film wind.
The shape of the camera body is

such that it can be easily gripped
on the right hand side in spite of
the fact that the baseboard hinges

at this point, and the body release

falls conveniently to the fore-

finger of the left hand. A depth of
field indicator is fitted at this end
of the camera top plate to match
the film wind knob at the opposite
end.

A direct vision optical finder is fitted into the top plate pressing and
an accessory shoe above and slightly to the right of the finder eyepiece.

The release for the baseboard catch is a large button in the centre of
the top plate alongside the film wind knob.
The Record is an exceptionally easy camera to load for the feed

spool cradle hinges completely out from the camera body and has one
end which can be swung out to insert the unexposed film spool. The
take-up spool fitting is similarly well thought out; the winding knob has
a spring loaded ball on its shaft which locates it positively either in or
out of the body so that the knob does not have to be held out against
spring pressure when loading or unloading the spool.
The external appearance of the camera is clean and attractive; the
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body is covered with a ribbed black plastic and the top plate and trim
is an excellent matt chrome. The price of the Record with the lens
and shutter described is £14 17s. 6d. plus £4 16s. 9d. purchase tax.

ILLUMINATOR MODEL 70
(Kodak Limited, Kodak House, Kingsway, London, W.C.I)

The 70x70-mm. size of film is now quite widely used for chest
radiographic purposes such as the routine examination of hospital
staff and follow-up cases. This new Kodak illuminator is accordingly

a useful addition to the range
of such equipment since its

dimensions are in proper
scale with the film size.

As can be seen from the
illustration the lamphouse is

basically similar to that used
for the well-known Kodak
Beehive Safelight and a 25-

watt lamp is the standard light

source. In the position nor-
mally occupied by the safe-

light filter is a black plastic

disc with an opal viewing
screen 62-mm. square in the
centre. Radiographs are held
in place over the diffuser by
two chrome plated strips

which are held to the plastic

disc by two socket mountings.
These mountings also form the sockets for a magnifier which is avail-

able as an accessory; this gives a magnification of l£-times.

The mounting stirrup of the viewer is fixed to a heavy horseshoe-
shaped stand the underside of which is felt covered.
The illuminator is obviously suited for the examination of all small

radiographs, such as those used in dental work, and can also be used
as a viewer for colour transparencies up to 2£-ins. square. For this

latter purpose a correction filter to raise the colour temperature of the

illuminant will clearly be necessary. The illuminator is finished in

cream enamel with the stirrup in black. A six-foot length of flex is

provided. The price of the Model 70 Illuminator is £5 5s. Od. and the

magnifier costs £3 10s. Od.

KLIPLITE LIGHTING UNIT
(Johnsons of Hendon Ltd., Hendon Way, London, N.W.4)

As its name suggests this lighting unit can be clipped into position

on any available flat surface up to a maximum thickness of H-ins.
The base on which the reflector is supported consists of a pair of light

alloy castings which are hinged together close to one end. The two
castings are so shaped and spring loaded that they normally form a
triangular base. When the side members are gripped and pressed

together they pivot about the hinge and two rubber faced jawpieces

at the apex of the triangle can ,be placed over the edge of any conven-
ient solid object.
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The reflector is supported above the base on a length of tube with a
universal joint at the top. The length of the support tube is 6J-in.

A spun alloy reflector is fitted which has a maximum diameter of 7£-ins.

and is matt finished.

The supporting tube can be removed from the clamp base by
slackening a milled head screw. If desired the clamp can then be
fitted with a ball and socket head and used as a camera clamp in the

absence of a tripod. The price of the Kliplite complete with reflector,

flex and plug is £2 15s. Od.

BILORA LUXA DE LUXE FLASH UNIT
(Actina Ltd., 10 Dane Street, High Holborn, London, W.C.I)

This flash unit uses a reflector of rectangular shape and the electrical

components are built into the casing behind this reflector. This method
of assembly gives an extremely compact unit, of a shape which can

be packed rather more easily
fhan can the conventional
circular reflector. It can for

instance, be slipped into a
coat pocket.

The outer casing is a black
plastic moulding and the

reflector which fits into this

casing in the form of a dished
lid is of brightly plated metal.

The reflector is completely
covered by a transparent

plastic cover which is hinged
at the top of the reflector and
clips into place when the bulb
has been fitted into the holder.

A simple bulb ejector is

fitted to the lampholder which
is designed for use with any

flashbulb with an A.S.C.C. cap. The cable which connects the unit

with the camera is withdrawn from the casing when required and after

use can be completely rewound into the casing by means of a small
rotatable plastic knob on the side of the casing.

The foot which is fitted into the camera accessory shoe can be
extended by a distance of about one inch by slackening a thumbscrew
on the back of the casing and thus the reflector may be raised enough
to clear cameras of varying design. A table of guide numbers for the

Philips PF 3 and 14 flashbulbs and the German Osram XP and XO
flashbulbs is provided on the back of the casing. In sum the Luxa de
Luxe is a neat and well designed flash unit and reasonably priced at

£2 9s. 6d. plus 16s. 2d. purchase tax.

ROLLEI AUXILIARY FOCUSSING KNOB
(R. F. Hunter Ltd., Celfix House, 51 Gray's Tnn Road, London, W.C.I)

There are occasions when even the most convenient and well-

designed camera is none too easy to use; the manipulation of such
items as shutter setting rings and focussing knobs in extreme cold when
wearing gloves is the obvious example which springs to mind. Under
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normal conditions the focussing knob of the Rolleiflex and Rolleicord
cameras is unexceptionable being reasonably large and easy to manip-
ulate accurately. This auxiliary focussing knob is however, designed
to make the job simple even under the most difficult conditions.

The knob is H-in. in overall diameter and carries on its outer
surface a double row of large size serrations to give a good grip. It is

fitted over the existing knob on the camera quite simply by holding it

with two fingers and depressing the centre portion with the thumb.
This opens three spring loaded jaws which firmly grip the camera knob
when the auxiliary knob is released.

The scaling of the auxiliary knob is in feet and the figures are large

and clearly marked. This fact alone would make the knob a worth-
while acquisition for those who have any difficulty with the size of the

figures as engraved.
In addition to the features as enumerated the knob also incorporates

a film type and speed indicator which can be set to show what the

camera is loaded with. The price of the auxiliary knob for either the

Rolleiflex or the Rolliecord (different models are required) is

£4 4s. Od. plus £1 7s. 4d. purchase tax.

DIA SLIDE BOX
(J. J. Silber Ltd., 51/52 Avenue Chambers, Vernon Place, London. W.C.n

The storage of 2 x 2-in. colour slides represents a problem, and if

the slides have at the same time to be transported from place to place

the problem becomes even worse. In the first instance the slides must
be protected from dust and damp, and if they have to be carried then
the storage means must not be unduly heavy or bulky in relation to the

number of slides which it holds.

These slide boxes fulfil both demands and at the same time present

an outward appearance which is extremely attractive. They are made
completely from wood and the quality of the workmanship is really

good. The joints are dovetailed and glued and the boxes natural
finished with clear varnish. The size of the box is 10 x 8£ x 2£-in.

and it will hold 100 slides. Each slide is held individually in separate

slots in separator panels and there is thus no chance of their damage by
rubbing together when they are being carried. An index card is pro-
vided for the rapid location of any slide in the numbered slots. The
price of the Dia slide box is £1 2s. 6d.

DX80 X-RAY DEVELOPER
(Kodak Limited, Kodak House, Kingsway, London, W.C.I)

DX 80 is a new X-ray developer which is packed in the form of
concentrated solution. This method of packing makes the solution

easy and quick to prepare for use and in addition avoids the risk of
contamination of sensitive material by particles of dry chemical
floating in the air of the darkroom. Although the developer is speci-

fically intended for the development of X-ray material it is equally
suitable for the processing of oscillograph records and in clinical,

aerial, infra-red and general industrial photography.
The concentrated solution is supplied in 1 -gallon bottles; is diluted

1—4 for use. The recommended development time at 68° F. for X-ray
films is four minutes, the manufacturers state that if extra emulsion
speed is required this development time may be extended without the
contrast rising to an unreasonable extent and with a small build-up
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of fog. The developer keeps well and gives uniform speed and contrast
over an unusually long working life. A replenisher solution is available,
DX 80R, also in 1 -gallon bottles which are diluted 1—4 for use. A
volume of replenisher equal to the original developer volume can be
added before the solution is discarded.

The price of DX 80 developer is £1 5s. Od. for the 1-gallon (4i-litre)

bottle and DX 80R replenisher costs £1 9s. 6d. for 1-gallon.

AGFA FLASH GUN KL
(Agfa Ltd., Deer Park Road, Wimbledon Factory Estate, London, S.W.19)

This flashgun is a modified version of the Agfa flashgun type K and
the design has been so contrived that it can be packed within a space
5i-ins. in diameter and U-ins. deep. In fact a smart brown plastic

case with these dimensions is pro-
vided with the gun.
When assembled for carrying,

the body of the unit which carries

the battery and the capacitor is

nested within the reflector and the
complete gun therefore has the
dimensions of the reflector. When
it is desired to put the gun into

action the lamp socket, which is

used to hold the two components
together, is unscrewed and the two
parts reassembled the opposite way
around; that is with the body casing
outside the reflector and the lamp
socket within it. This is the situa-

tion as shown in the illustration.

The reflector is of the polished
type with four concentric facets to

spread the light. The body of the

gun consists of an oval tube of
ribbed plastic ; it is dismantled to

insert the 22£-volt deaf-aid battery by slackening the foot mounted on
the base whereupon the base and the outer casing can be drawn from
the main chassis. The unit is normally supplied with only the accessory
foot for fitting to the camera but a standard camera bracket can be
obtained if desired.

A bulb ejector is fitted, of the type which simply needs a turn of the

socket in a clockwise direction, and the plug which connects the gun
to the shutter is provided with a neat rubber skirt which covers it com-
pletely and prevents accidental shorting of the connections and firing

of the flash. The price of the Agfa Flashgun KL is £2 9s. 9d. plus

16s. 2d. purchase tax.

TRIBOLUX VISUAL EXPOSURE METER
(Photo-Science Ltd., 10 North End Parade, London, W.14)

This little meter, measuring only 2\ x 2J x 1-in. and weighing
only 3£-ozs., is to the best of our knowledge the only visual meter
employing an accurate photometric device, other than the far more
expensive and elaborate S.E.I Photometer. The Tribolux does not
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seek to compete with that unique instrument : it measures the average
scene brightness, like any photoelectric meter, but it does it by the

visual matching of this average against a photometrically controlled

light strip.

The Tribolux is simple and quick to use. You point the window at

the subject, look down a tube at a patch of light traversed by a dark
band; press the button and rotate the calculator disc until the patch
and the band match ; and read off the exposure.
The meter is very sensitive—it will give readings in dim light needing

an exposure of 15-20 sees, at f/8 with a 28° film—and it has an
unusually small acceptance angle of about 30°, so that objects outside

the chosen field of view have little effect on the reading. The lamp is

an ordinary flashlamp bulb, and the battery, which is quickly and
easily replaced, is a No. 8 torch battery. Cleanly finished in maroon
plastic, the price is £2 5s. Od. plus 14s. 8d. purchase tax.

SIX-20 BROWNIE CAMERA MODEL D
(Kodak Limited, Kodak House, Kingsway, London, W.C.I)

There is scarcely any need to describe the outward form of this new
model Six-20 Brownie for it is, like all the models which have gone
before it, a simple box camera. There is little need to revise the shape

of the simple camera, for

after all the plain box form
is logical and simple to

construct. However the

Model D has been made a

more versatile camera by
the addition of flash con-
tacts on the shutter and
building in a supplement-
ary lens for close shots.

The body of the camera
is a steel pressing with an
interior body unit which
carries the two film spools
and is removable for load-
ing and unloading. The
outside of the camera is

covered in pin-seal leather

cloth and a carrying handle
is provided on the top.

Two large size waist-

level finders are provided
and these give a good bright image. The shutter release is a plunger
mounted near the bottom of the body where it can be most con-
veniently operated with the thumb of the right hand. The shutter can
be set to give an instantaneous exposure or brief time exposures, and
just behind the setting lever for this is mounted a small protruding
metal strip which when pulled out slides the supplementary lens into
place behind the camera lens.

The connections for the lead to the flash unit take the form of two
small pins which protrude from the camera body just behind the shutter
release plunger. The price of this nicely made, versatile box camera is

£1 15s. Od. plus 1 Is. 5d. purchase tax,
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ZEISS IKON NETTAR 517/16 IPMS
(Peeling and Komlosy, 181 Victoria Street, Dunstable, Bedfordshire)

This new model of the well-known Zeiss Ikon Nettar is designed
for 12 pictures 2£-in. square on 120 roll film. The body of the camera,
a well made metal pressing, fits nicely into the hands and the general

shape of the camera is such
that when it is closed it can
be slipped into the pocket
with ease should an ever-

ready case not be preferred.

The drop baseboard,
which is rigidly strutted,

opens downward in this

model and the lens panel is

supported extremely firmly.

The lens is an f/4.5 coated
Novar of 75-mm. focal

length with front cell focus-

sing. The shutter of this

model is an eight speed
Prontor SV with speeds of
1 sec to 1/300 sec with Brief

time setting. The shutter is

synchronised for M and X
delay flash and has delayed action release. A similar model of this

camera is also available at a lower price with a five speed Velios
shutter.

A body release for the shutter is fitted but this is not interlocked with
the film wind. The chrome top plate of the camera body carries a
direct vision optical finder above which is fitted an accessory mounting
shoe.

The camera is a delight to use and is beautifully finished in black
grained leather. The price of the Nettar 517/16 IPMS with the Prontor
SV shutter is £16 17s. 6d. plus £5 9s. 8d. purchase tax; the price of
the Nettar 518/16 IH with the Velio shutter is £12 2s. 6d. plus

£3 18s. lOd. purchase tax.

WRAYFLEX MICROCOPYING UNIT
(Wray (Optical Works) Ltd., Ashgrove Road, Bromley, Kent)

Any photographer who has used one will agree that the single lens

reflex camera presents a number of advantages for copying work.
This simple unit enables the Wrayflex to be used for making document

.

copies on 35-mm. film and the reflex viewing system makes the posi-

tioning of the document on the baseboard easy and certain.

The baseboard and column are identical with those supplied for the

Wrayflex enlarger and the extra components comprise a supporting
bracket for the camera and a 6-mm. extension ring which enables the

camera to be focussed at distances between 1.5 and 2-ft. With the aid

of the regular series of adapter rings supplied for use with the Wrayflex
a complete range of reductions from 9 x down to 2 x can be covered.

The 24 x 32-mm. format of the Wrayflex gives 42 pictures on the

standard cassette load of film. The price of the Micro-Copying Unit
is £6 0s. Od. plus £1 19s. Od. purchase tax.
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BILORA BELLA CAMERA
(Actina Ltd., 10 Dane Street, High Holborn, London, W.C.I)

The body of the Bella is a moulding in black plastic which is slim
enough to enable the camera to be easily slipped into the jacket pocket.
The lens is mounted on a retractable tube which is pulled out when it

is desired to use the

camera; the tube is

lightly spring loaded
so that it springs

into its proper posi-

tion once it has been
started by a slight

pull.

The lens fitted is

an f/9 achromat
which can be
focussed down to

five feet by turning
the mounting cell.

Intermediate focus-

sing positions are

provided at nine and fifteen feet. The simple everset type shutter gives

either instantaneous or time exposures and is provided with a flash

connection of the standard Compur type. A body shutter release is

provided in the front of the body moulding.
A direct vision optical finder is moulded into the top of the camera

body and immediately above this is an accessory shoe. The film is

wound on with a flat milled disc only the edges of which protrude from
the camera body. The camera back is completely removable, which
facilitates loading, and the lock for this is mounted concentrically with
the red film indicator window.
The Bella is designed for size 127 film and gives eight pictures

2\ x 1 f-ins. on the roll. Two clips for a carrying sling are firmly fixed

to the camera top. The price of the Bella is £3 15s. 3d. plus £1 4s. 6d.

purchase tax.

SPECIALIST MASKING BOARD MODEL 2

(Kodak Limited, Kodak House, Kingsway, London, W.C.I)

This new masking board is similar to its predecessor which itself

incorporated a number of design points of proved value in hard and
long usage. The Model 2 will give prints ranging in size from 2 x 2-ins.

to 1 \\ x 14£-ins., and a scaled margin guide on the baseboard can be
adjusted in steps of i-in. to give margins from J-in. to 2-ins. in width.
The baseboard is of wood with the upper surface finished in white

for focussing. The size of the baseboard is 19£xl6f-ins. and the
underside is cloth-covered so that it can be moved over the enlarger
baseboard easily and without scratching. The masking bands are
fixed to an L shaped member which is hinged to the baseboard at the
back. The hinged arm is controlled by a friction stay so that the mask
assembly remains fixed in position when raised leaving the operator
with both hands free to manipulate the paper. This provision mater-
ially aids the speed with which the frame may be used and leads to a
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steady rhythm of operation. The adjustable mask bands slide in

grooves of the main L shaped arm which is scaled in i-in. divisions

with white figures against a black background. A white tipped pointer
indicates the size of the masked opening on the graduations. Metric
graduations can be provided if desired. The price of the Kodak
Specialist Masking Board Model 2 is £9 Os. Od. plus £2 18s. 6d.

purchase tax.

MINISTROBE ELECTRONIC FLASH UNIT
(Langham Photographic Instruments Ltd., 132 Stanley Park Road, Carshalton, Surrey)

This unit represents electronic flash reduced to its simplest and
most portable form; the complete unit comprises only a small battery

case which measures 3x4x4Hn. and weighs 2 lb. 5 oz., and the

flash head which consists of a deep 6-in. reflector on a body which
measures 5-in. long by If -in. diameter. Thus it will be seen that the

flash head is certainly no bigger than a battery-operated unit for

expendable bulbs such as was commonly used only a year or so ago.

All the electrical components with the exception of the battery are

contained within the flash head and the outside of this component
is finished in an attractive light grey enamel. The interior of the

reflector is finished in matt aluminium. The flash tube is the usual
low-voltage, hairpin type, is mounted directly on the back of the
reflector and has no outer glass bulb. At the back of the reflector

housing are mounted the indicator neon and the open flash release

button.
A 2-ft. 4-in. length of lightweight cable connects the battery pack

to the flash head and the synchronising lead to the camera shutter

is provided with a standard Compur type plug.

The battery case carries the two 90-volt layer-type batteries and
connection to the head lead is by a non-reversible plug-and-socket
mounted on the side of the leather case.

The flash head is mounted on a camera bracket which gives a
choice of four camera screw positions between centres of 5-in. and
6|-in. The bracket is faced with rubber where it bears against the

camera body, and a dowel locates it with the base of the flash head
in proper position. The price of this neat and elegant electronic flash

unit is £10 7s. 9d., plus £3 9s. 3d. purchase tax. The batteries cost

18s. 6d. each.

3-in. F/1.9 CINE LENS
(J. H. Dallmeyer Ltd., Church End Works, Willesden. London, N.W.10)

This cine lens is intended for use with any 16-mm. camera which
will accept lenses with Standard "C" mounts; that is a standard
register of 0.690-ins. with a mount of 1-in. diameter threaded 32 t.p.i.

The lens is a good example of the extreme aperture long focal length

type for 16-mm. use and the outward appearance is in every way
compatible with the high quality cameras with which it is designed to

be used.

The lens is coated and the mount is of light alloy; this latter point

enables the weight to be kept down in spite of the large diameter
glasses. The price of the 3-in. f/1.9 Cine lens is £21 15s. Od. plus

£7 Is. 5d. purchase tax.
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PAT 9.5-mm. CINE CAMERA
(Pathescope Limited, North Circular Road, Cricklewood, London, N.W.2)

Over a period of many years Pathescope have catered for the

amateur cinematographer of limited means with good equipment
at modest prices; this new 9.5-mm. cine camera is certainly the lowest

price cine camera available

today and represents a
continuation of this policy.

The camera is designed
to take the standard Pathe-
scope H-type charger and
is of simple boxform con-
struction. The body is an
alloy diecasting divided in-

ternally into two compart-
ments; the back compart-
ment, which is on the right

when the camera is held in

the operating position, con-
tains the spring motor and
film drive system, the front

compartment is the film

chamber. The exterior of
the camera is finished in

black crackle with natural
finish edge trim, and the

winding key, release button and inching knob are finished in chrome.
A direct-vision frame finder is fitted, consisting of an aperture

backsight and a frame foresight.

The lens is fitted with a two-aperture Waterhouse stop of unspecified
f/numbers which are stated to be suitable for dull and bright exterior
conditions on Pathescope SS film. The lens is interchangeable with an
f/2.5 anastigmat of fixed focus, an f/1.9 Berthiot anastigmat in focuss-
ing mount or a 50-mm. f/3.5 Berthiot long-focus lens in focussing mount.
The price of the Pat cine camera with standard lens is £10 10s. Od.
plus £3 8s. 3d. purchase tax.

SHUTTER AIR VALVE
(Thomas S. Day, 43 York Street, Twickenham, Middlesex)

This new valve is designed to be used with the well-known Day
air-operated shutters which were described in the British Journal
Almanac for 1952 and 1953. The developments which have taken

place in the equipment each year have been designed to

increase both the accuracy and the utility of these well-

made shutters, and this new air valve is no exception
to the rule.

Like its predecessor, the valve is inserted in the air

line between the shutter and the compressor or rubber
bulb which supplies the air pressure which operates the

shutter. However, the new model gives an extended and extremely
useful range of shutter speeds, the precise range depending on the size

of the shutter with which it is used. When used in conjunction with the
compressor which was described in the 1953 British Journal Almanac

,
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the complete assembly provides a large-size professional-type shutter
with a good speed range and high accuracy—certainly an accuracy
high enough for colour work.
With shutter sizes between 30 and 75-mm. the valve provides the

following speeds: 1/40, 1/30, 1/20, 1/10, 1/4, 1/2, 1 and 2 seconds and
Time. With shutters between 80 and 120-mm. in size, the higher
speeds are naturally not possible and the range becomes 1/25, 1/20,

1/10, 1/8, 1/4, 1/2, 1 and 2 seconds and Time. With a 135-mm. shutter

the speed range is 1/16, 1/8, 1/4, 1/2, 1 and 2 seconds and Time. The
valve will give these same speed ranges when used with the manually-
operated rubber bulb but as one would expect, the accuracy of the

exposure time is somewhat dependent on the operator.

The valve is nicely made and easily adjusted and the speed settings

are clearly marked on the top setting disc. The price of the valve

is £1 16s. Od. and purchase tax of 12s. lOd. is chargeable only when
the valve is purchased separately from the shutter with which it will

be used or if it is purchased with a shutter smaller than 50-mm. in size.

FOCAL COLORTONE OUTFIT
(Photo-Synthetics (Distributors) Co., 15 College Road, Epsom, Surrey)

This useful outfit enables the photographer to produce what is

virtually an unlimited range of colours either on bromide prints or
transparency positives. The outfit comprises chemicals in powder
form sufficient to make 2 litres of stock solution of colour developer
and three tubes of colour former solutions, cyan, magenta and yellow.

With suitable types of bromide and chlorobromide paper the

colour images may be produced by direct development, that is the

exposed print is developed in the colour developer containing a
suitable proportion of one or more colour formers. With some types

of papers, however, it is preferable to use an indirect procedure,
first developing the print to black and white in the usual way and then
bleaching and redeveloping in the colour developer as before.

A number of basic proportions for the production of a range of some
seventy-five colours are given in the instruction leaflet packed with the

outfit and there is no doubt that with a few tests it would be possible to

produce any desired colour with certainty and repeat it as often as

desired in the future. If a pure dyestufT image is desired, that is without
any black silver which is normally developed along with the dye,

the silver can be bleached with Farmer's reducer. The price of the

Focal Colortone Outfit is 6s. Od.

MINEX PROFESSIONAL ENLARGER
(A. Adams & Co., Ltd., 53 Wigmore Street, London, W.l)

The new and improved model of the well-known Minex enlarger

now incorporates a number of features which make for easier working
and greater rigidity. The enlarger is a wall mounting model and the

main chassis which is fixed to the wall is a ruggedly constructed wood
framework. The carriage which carries the enlarger head is traversed

up and down the main chassis by a long lead screw operated through
right-angle gearing from a handwheel fitted at bench level on the right

of the enlarger.

The enlarger head is supported on a strong and rigid bracket and a

second smaller screw is utilised for coarse focussing. This is operated
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from a small handwheel fitted at the side of the head bracket. Fine
focussing is accomplished by a handwheel which works a rack and
pinion in the conventional fashion.

Negatives up to 8£x6£ ins. in size can be handled and a nesting

carrier is provided so that all standard sizes down to 3£ x 2\ can be
printed. The bellows extension is 22-ins. maximum measured from the

carrier to the lens; the bellows are well made from leather.

The lamphouse is normally fitted with five 75-watt tungsten lamps
and an opal diffuser ensures that the illumination is perfectly even.

As an alternative a cold cathode unit can be fitted without difficulty.

The enlarger is well made from seasoned wood and bearing surfaces

are faced with brass where necessary. The price of the Minex enlarger

with tungsten illumination is £110 0s. Od. and with a cold cathode
unit £145 0s. Od.

CADET ELECTRONIC FLASH UNITS
(Clive Courtenay & Co., Ltd., Horsham Road, Dorking, Surrey)

This range of electronic flash units is based on a flash head of a

standard though rather novel pattern and by variation of the internal

components of the head three separate units of varying power can be
provided. The three

units are called Cadet
I, II and III.

The Cadet I is

shown in the illustra-

tion and is the sim-
plest and lowest priced

of the three. It is de-

signed for operation
from alternating cur-

rent mains between
voltages of 200 and
240. The head casing

consists of a metal
pressing on the front

of which is mounted
the reflector. The
dimensions of the

casing are 6| x 5-£ x 3|-ins. the depth being measured over the reflector.

The flash tube is the simple U-shaped type and is protected by a sheet

of clear plastic which is spun into the front of the reflector.

The output of the Cadet I is 25 joules and the flash factor with a
32° B.S. film is given as 120/150. In a room of average reflectivity

tests showed that the highest rating gave a negative which was just

satisfactorily exposed. The recharge time between flashes is of the order
of eight seconds. An indicator neon is fitted to the back of the casing.

The only other fitting is a simple toggle switch which performs the

double duty of on-off switch and firing switch for open flash working;
switching off automatically fires the unit. A synchronising lead is

provided for connection to those cameras which have X synchronised
shutters and this is plugged into the front of the unit.

The camera bracket can be fitted either to the left or right of the

unit and a short leather strap is fitted to the opposite side to that on
which the camera is placed. Thus the complete unit with camera is
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held with the hand through the strap on one side and the camera held
with the other hand.
The Cadet II is exactly the same as the Cadet I in outward appearance

and is handled in exactly the same way. This unit, however, is operated
from a high capacity 250-volt battery which is carried in a high quality

leather case on a shoulder sling. The flash head in this case contains
the power capacitors and the output of the unit is 40 joules and the

flash factor for a 32° B.S. film is 120/150. The recharge time between
flashes is four to five seconds. The battery in its case is small and light

enough to be easily carried and will give over 2,000 flashes. This unit

is the obvious choice of the three when an extremely portable outfit

which is independent of mains supplies is needed.
The Cadet III is available with a choice of two types of flash head

giving either 50 or 100 joules output. The power pack operates from
a 4-volt accumulator which will give approximately 130 flashes per
charge when used at 100 joule output or double this number at 50
joules. Two flash heads can be used from the power pack if desired.

All the flash heads of these three units are finished in a grey crackle

enamel and the camera bracket is faced with rubber where it bears

against the camera body. Altogether this new series of flash outfits

form a valuable addition to the already wide range of this manu-
facturer and the rationalisation of the flash head leads to a useful

reduction in costs. The prices of the units are: Cadet I £10 10s. Od.

plus £3 10s. Od. purchase tax; Cadet II £13 12s. 3d. plus £4 10s. 9d.

purchase tax; Cadet III with 50 joule head £18 12s. Od. plus

£6 4s. Od. purchase tax. With 100 joule " Keelite " head the price

of the Cadet III is £23 6s. 6d. plus £7 15s. 6d. purchase tax.

AGIFLASH CAMERA
(Agilux Ltd., Purley Way, Croydon, Surrey)

Since, in recent years, both the components in flash equipment
and the bulbs that are used with it have become so much smaller in

physical dimensions it is a logical step to incorporate the flash unit

into the camera. The
Agiflash is a miniature
style camera which
gives pictures of full

vest-pocket size (2£x
lf-in.), has a battery

compartment and car-

ries on the top-plate

of the body a socket
for all flashbulbs with
A.S.C.C. cap and in

spite of all this is still

little if any bigger than
a standard camera for

this negative size.

The body of the
camera is a moulding
in black plastic which

is covered in black grained leather. Alongside the direct vision
optical finder which is moulded integrally with the body is the flash

lamp socket. When this is required for use a small blanking plug is
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removed from it and a 3|-in. reflector is plugged into a socket behind
the lamp socket. A small lever at the side of the lamp socket causes
the spent bulb to be ejected, under pressure of the lower contact
spring, when it is pulled to one side. The batteries (two pen torch cells)

are fitted in a compartment alongside the film spool chamber on the
right of the camera.
The lens fitted is a meniscus in a fixed focussing mount with a single-

speed shutter. A body release is fitted for the shutter and this has an
agreeably positive action and rather unusual design. The price of the
Agiflash camera is not yet fixed at the time of going to press.

PREFECT BENCH ENLARGER
(Pelling & Cross Ltd., 104 Baker Street, London, W.l)

Designed to print from negatives ranging in size from 6£x4f-ins.
down to 35-mm. this enlarger incorporates one or two novel features

which we do not recollect having seen in a professional enlarger of its

type. The baseboard and
column unit are fairly con-
ventional in design, the base-

board being 24 x 26-ins. in size

and the column 45-ins. in

height. The main column has
behind it a supplementary
column of smaller diameter
which serves both to keep the
enlarger head correctly centred
over the baseboard and also

to provide some extra bracing
in a fore-and-aft direction.

The columns are braced with
two steel rods which extend
downwards and backwards
from a top casting to two
cast arms which extend from
behind the baseboard.
The head unit is counter-

balanced on the column and
is locked in position very
positively by a clamp which
applies side pressure. The
clamp is freed by gripping with
one hand a bar which projects

outward from the bracket
casting and pressing it inward toward the bracket against spring
pressure. As soon as the bar is released it grips the column firmly.

The lighting unit is a cold cathode and the lens panel is carried on
two rods which slide in ball bearings in the bracket casting. A stranded
steel wire runs parallel to these two rods and midway between them.
This wire is taken round a shaft which is mounted in bearings in the

bracket and thus when the shaft is rotated by the large handwheel with
which it is provided it moves the two rods through their bearings in the
bracket and takes the lens panel with them. Thus a stable and rigid

mounting is provided for the unit by virtue of the large bearing surface
for the rods and a drive free from backlash is ensured by the drive
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system. A bellows extension of 18-ins. down to 2-ins. is provided and
both the enlarger head and the lens panel may be tilted for the

correction of verticals.

The enlarger is finished in dark grey crackle enamel with the base-

board polished and the column chromed; an orange filter is fitted on
an arm on the lens panel and the enlarger is supplied with four carriers.

The price of the Prefect enlarger is £68 10s. Od.

B.60 COMMERCIAL FINE-GRAIN PLATE
and B.61 SOFT GRAVURE PLATE

(Kodak Limited, Kodak House, Kingsway, London, W.C.I)

These two new materials are specifically intended for photo-
mechanical use and their speed is similar to Kodak B.40 and B.50
plates. The two new plates however normally develop to a much
lower contrast than the latter two materials.

Both the B.60 and B.61 plates are coated with a slow, fine-grain,

blue-sensitive emulsion with low contrast and long scale of gradation.

Tests show that the emulsion can be satisfactorily reduced in dot etch-

ing with the minimum of stain, and the surface can be easily lacquered
for after-work.
The long scale of gradation makes these plates extremely well suited

to the production of continuous tone negatives and positives for photo-
gravure and for low contrast masks. The plates can of course be used
in general photographic work where green or red sensitivity is not
needed ; it would, for example, be ideal for use in the making of copy
negatives.

The emulsions of the two plates are identical, but the B.61 plate is

available only on glass 0.080-ins. thick and is intended for making
photogravure assemblies.

VANGUARD PRESS ENLARGER
(Pelling & Cross Ltd., 104 Baker Street, London, W.l)

This fine enlarger incorporates many of the features which have
made the Kamm Vanguard enlarger distinguished and is specifically

designed for coping with negative sizes between 6£ x 4^-ins. and 2£-ins

square. The enlarger is a bench model with focussing and size of
picture controlled by two handwheels at bench level (a tubular steel

stand can be supplied if required); the friction on the handwheel
controls can be adjusted to suit the operators' particular taste. The
support for the enlarger head consists of a double steel tube, the two
being set side by side and touching each other; the ball bearing slides

on which the head runs up and down the column fit into the V formed
by the tubes butting together. The head of the enlarger is counter-
balanced and the drive from the handwheels and this counterbalancing
are coupled together by stranded steel cables.

The columns and driving gear are totally enclosed by a heavy gauge
sheet steel boxform construction finished in a light grey anodic finish;

on the front face of this on the right of the operator is provided an
unsealed white panel which can be marked as desired to form a simple
automatic focussing system or the conjugates to provide prints of a
fixed size for subsequent repetition.

The lighting unit is a Photogrids cold cathode unit and this is switched
on and off by a microswitch which is fitted at the back of the film
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carrier holder so that the insertion of the carrier can be made to

operate the switch. Carriers are available for all film sizes from
6£ x 4| to 2J-ins. square and an extremely neat device is used to hold
the top plate of the carrier off the negative when it is desired to draw
roll film strip form through the carrier. A small permanent magnet is

fitted at the front of the lamphouse a fraction of an inch above a small

iron strip fixed to the top plate of the carrier; when the pressure is

taken off the film by pushing up the carrier top plate the magnet holds
it in that position until it is depressed again.

Above the carrier within the lamphouse frame is fitted a sliding

shutter so that if the lamp is left on and the carrier withdrawn the

shutter falls and immediately prevents light leakage. The shutter is

automatically pushed upwards again as the carrier is pushed into place.

A three lens turret is fitted as standard and this is indexed for positive

placing of the lenses in the dark. The bellows is capable of extension

to 26-ins. and can be contracted to 2£-ins.

A de luxe model of the enlarger is available which incorporates a
solenoid operated shutter which is operated from a panel just under the

front edge of the baseboard. The panel is adequately large to permit
the incorporation of other switching should this be desired, or the

fitting of an electronic timer. An orange focussing filter is provided
which snaps out of the light beam at a touch and a three filter holder is

also provided. The price of the Vanguard Press enlarger is £1 1 5 Os. Od.

for the standard model whilst the de luxe model costs £129 18s. Od.

N.S. UNIPOD
(James A. Sinclair & Co., Ltd., 3 Whitehall, London, S.W.I)

When closed this unipod closely resembles a walking stick, an
impression which is strengthened by the excellent finish and elegant

appearance. When closed the length is 34-ins. and when the locking

screw is released the inner tube may be
drawn out to give a maximum operating

*sj> height of 64^-ins. The two tubes are made
from duralumin and the weight of the

complete Unipod is only 14-ounces.

The outer tube is finished in a fine black

anodising, as is the knob which conceals

the tripod screw. The remainder of the

metal is natural finished. When the knob
is removed the tripod screw is immediately
exposed; this latter is reversible to accom-
modate cameras with either British or

Continental size bushes. The amount of
projection of the tripod screw is adjustable

by means of a small box spanner which is

provided, for different depths of tripod

bush on the camera.
The extension can be locked at any point

between the maximum and the minimum
quoted above by tightening the knurled

locking screw visible beneath the knob.

The camera platform, when the knob is

removed, is some 2-ins. in diameter. The price of this beautifully made
unipod is £4 5s. Od.
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8-mm. CINE CAMERA MODEL CA
(The Miller Cine Co., Ltd., 106 Barton Street, Gloucester)

This new model camera is basically similar to the original Model C
Miller camera but the body is now a die-casting instead of a metal

pressing, and a number of improvements have been incorporated.

The exterior of the camera is

covered with an attractive leather-

grain brown plastic, which is

extremely tough, the lens panel is

finished in brown enamel, and the

edges of the body, the winding key
and trimmings are in bright

chrome. The whole appearance
of the camera is most attractive.

A wrist sling is provided which
enables the camera to be firmly

gripped when it is being used in

the hand, and the release button,
which is of the slide type, is fitted

on the right-hand side of the body
where it can be most conveniently
operated.

The camera is easy to load, the

pressure-pad of the gate being of
the type which can be swung
clear on a top hinge. Standard

double-run 8 mm. spools are used and the footage indicator is operated

by the conventional feeler finger which bears on the film on the feed

spool.
The standard lens fitted to the camera is an f/2.5 anastigmat of

12.5 mm. focal length in a fixed focus mount. This lens is fitted with a
standard mount and can be interchanged for lenses of longer focal

length if desired.

Film speeds of 8, 16, 24, 32 and 64 frames/sec. are provided and at

16 frames/sec. the spring motor will run approximately 30 seconds
on one winding. Single-frame release is also provided, by pushing the

release button forward instead of back.

A direct-vision optical finder is fitted within the body of the camera
and this is equipped with a rotating mask which indicates the field for

1-in. and l£-in. lenses in addition to the standard 12.5 mm. lens.

In all this camera represents excellent value, it performs extremely
well and looks good. The price is £22 10s. Od. plus £7 6s. 3d. purchase
tax.

MANOTONE TONER
(Philadelphus Jeyes & Co.. Ltd., 6 The Drapery, Northampton)

Manotone is a new toning chemical which is used in a similar

fashion to the conventional sulphide toner and gives a wide range of
brown tones. Prints which are to be toned are first bleached in a
ferricyanide-bromide bleach such as is used for sulphide toning and
then darkened in Manotone solution made alkaline with sodium
carbonate. The darkening solution is made up as two stock solutions

and by varying the proportion of alkali to Manotone the colour
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produced in the toned print can be varied. The precise colours
produced vary with the make and type of paper on which the print

has been made and with the temperature at which the toning bath is

operated. Variations from one fifth as much alkali as Manotone to
equal proportions will give tones which generally range between
cold sepia and warm brown.
The price of a 20-gram bottle, which will make two litres of Mano-

tone stock solution, is 6s. Od.

IRIS DIAPHRAGMS
(J. H. Dallmeyer Ltd., Church End Works, Willesden, London, N.W.10)

Although the photographer is most familiar with the iris diaphragm
as being incorporated in his camera lens these intricate devices perform
a useful job in other spheres too. These Dallmeyer iris diaphragms

are supplied in a range of twenty-three sizes and
are widely used for scientific and industrial

purposes.
The smallest size has a maximum aperture

of 0.30-ins. (8-mm.) and a minimum aperture

of 0.025-ins. (0.60-mm.) whilst the largest has
a maximum aperture of 4.575-ins. (116-mm.)
and a minimum aperture of 0.425-ins. (1 1-mm.).
The diaphragms are so designed that the

overall diameter is as small as possible and
they are available in two styles, one with a
milled outer ring which operated the leaves,

the other with a small operating handle.
The prices range from £1 Os. 5d. for the smallest diaphragm to

£7 4s. Od. for the largest.

MAJOSIX ENLARGING EXPOSURE METER
(Photax (London) Ltd., 70 Charlotte Street, London, W.l)

Many instruments have been designed, and some marketed, with the

object of enabling the exposure required in enlarging to be directly

read off, thereby doing away with the need for test strips. Mostly
those which have been marketed have been of the visual photometric
type, and there is no doubt that the best of these can be a very useful

aid. In these days however, the call is always for a direct reading
photo-electric exposure meter.

An ordinary exposure meter cannot be used effectively on the

enlarger because firstly it is not sufficiently sensitive and secondly
its design is such that generally the meter cannot be read when placed
flat on the enlarger baseboard with the photo-cell facing the lens.

The Majosix is a specially designed instrument, comprising a very

sensitive micro-ammeter with a large scale, very accurately calibrated

direct in exposures from 0.6 to 120 seconds, and a separate photo-cell

which can be placed flat on the baseboard so that the surface of the

cell is less than £-in. above it. The full size of the acceptance surface

of the photo-cell is l£-ins. diameter and the sensitivity of the instrument
can be judged from the fact that with the full area of the cell in use
exposures as long as 2 minutes with bromide paper of normal speed
can be measured.

In order to enable small special areas of the image to be measured,
a swing-out diaphragm is provided which reduces the diameter of the
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acceptance circle to about £-in. This, of course, reduces the sensitivity

to one-tenth, so that the maximum exposure which can be measured
is 12 seconds.

In designing the instrument the manufacturers had prominently
in mind its application to colour printing, and one special refinement
has been provided to facilitate working with colour materials, the

speeds of which do not vary widely from the normal ; this comprises
a seven-point switch which changes the sensitivity of the instrument
in three steps on either side of the normal, giving direct reading for

paper speeds -30, -20, -10, +10, +20 and +30 per cent, from
normal. Although our tests gave correct readings for a standard nor-

mal grade of bromide paper, the makers do not suggest the use of this

switch for black-and-white work, since bromide paper varies in speed
within wider limits.

Another refinement which, whilst it is extremely useful for bromide
printing, is essential for the darkroom conditions when colour printing,

is a self-contained, adjustable lamp which illuminates the meter scale.

This lamp is operated from a built-in transformer and for colour
work a special safelight is provided which renders the light safe for

colour materials. The price of the Majosix enlarging exposure
meter is £33 plus £10 14s. 6d. purchase tax.

PRODOX DEVELOPER
(May and Baker Ltd., Dagenham, Essex)

Prodox is a standard type of high contrast developer of the two-
solution, hydroquinone-caustic formulation. It is designed primarily

for use in graphic arts work where maximum contrast is needed in

line and half-tone negatives, but there is naturally no reason why it

should not be used for general photographic work when a high
contrast result is needed.
The developer is supplied in a pack to make one gallon of working

solution. The card outer packing contains the chemicals in two
polythene bags, one containing the caustic and the other the developing
agent and other components. The two components are dissolved in

separate bottles of half gallon capacity and equal parts of each are

mixed immediately before use. As one would expect of a developer
using hydroquinone, Prodox must not be used at a lower working
temperature than 60° F.

The polythene bags used for the packing protect the two com-
ponents completely and the developer is completely immune from
damage through climatic changes. The price of the one-gallon pack
of Prodox is 6s.

FLASHOLDER MODEL II and FLASHPACK
(Kodak Limited, Kodak House, Kingsway, London, W.C.2)

This new model of the Kodak Flasholder is radically different in

design from its predecessor and incorporates one or two ingenious

features not hitherto seen in comparable apparatus. The unit is

designed around a smartly styled black plastic battery case which is

large enough to hold two U.ll unit cells. The front of the casing is

rounded and ribbed so that it may be gripped easily and firmly and
an open-flash firing button is so placed that it may be used without
difficulty when the unit is gripped normally in the hand.
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A 5-in. reflector is fitted at the upper end of the battery casing,

concentrically mounted with respect to the lampholder. A trans-

parent plastic diffuser which has a series of small concentric ribs

moulded into the central area is firmly fitted to the reflector and can
be swung to one side in order to insert the bulbs. The diffuser is

slightly bowl-shaped so that any type of lamp with an A.S.C.C. cap
may be used, even those with a long bulb such as the German Osram
XO. A simple bulb ejector is also fitted.

The connecting lead from the flash unit to the camera shutter is

interchangeable and supplied separately; two types are available, one for

standard pattern connections of the Compur type and the other for

two-pin connectors such as those fitted to the Six-20 Brownie Model D.
The bottom of the body of the unit is tapped with the £-in. standard

tripod bush thread, and this bush has a circular area of serrations

surrounding it; the camera bracket, which is provided with three

positions, into which the clamping screw may be fitted, has a rubber
washer which mates with these serrations and firmly grips the flash

unit in proper position. The three positions enable a wide range of
cameras to be used with the flash unit and the bracket is finished in

grey metallic enamel.
The Flashpack is a neat unit consisting of a holder for a 22^-volt

deaf-aid battery and a chassis which carries a capacitor and resistor.

This unit fits into the Flasholder in place of the two unit cells and
neatly converts the flashgun into a battery-capacitor type, without
need for any further modification. The price of the basic Flasholder
is £1 Is. plus 6s. lid. purchase tax. The Flashpack costs 8s. plus 2s. 7d.

purchase tax. The camera bracket costs 5s. plus is. 8d. purchase tax,

and the connecting cables 6s. plus is. lid. purchase tax.

VERASCOPE STEREOSCOPIC DUAL PROJECTOR
(Photo-Science Ltd., 10 North End Parade, West Kensington, London, W.14)

This projector is in effect a pair of slide projectors of standard
design mounted side by side and is intended as a companion piece of
equipment to the Verascope F40 stereo camera. The projector is

extremely solidly

made, the maincom-
ponents being die

castings ; at the front

of the base, is

mounted the motor
of the fan which
provides the forced
draught cooling for

the two 400-watt
lamps. The twin
lamphouse, which is

mounted at the back
of the base, is of
somewhat novel
shape and carries

the twin lens assem-

bly and the slide carrier.

The base of the projector is a hollow casting which carries at its

forward end, internalfy, the cooling fan. The intake for this is on the
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underside and the whole projector is mounted on a sub-base which
lifts the main casting about £-in. from the table and allows ingress

of air. A milled disc at the extreme front of the base provides levelling

adjustment.
The two lamps are provided with independent switches at the back

of the lamphouse so that the two images may be individually focussed
or the unit used for projection of single slides.

The holder for the slide carrier is mounted on the forward side of the

lamphouse and this again is a light alloy die-casting which also carries

the twin condenser assemblies. On the front of this casting is carried

the projector lens mount in which is incorporated a rather novel feature

which enables the images to be correctly positioned on the screen.

The lens mount is held in the slide holder casting in such a way that

it is free to move through a small distance either horizontally or
vertically. At the side of the mount is a rod which has at its outer end
a small knob; the rod is fitted into the main casting with a universal

joint and a second universal joint links it with the lens mount casting,

as can be seen in the illustration. When the rod is moved either up,

down or sideways by its knob, the lens mount follows suit; thus

with both lamps switched on and whilst the operator is not wearing
polarising glasses, the two images on the screen can be correctly

placed for both vertical and horizontal register.

The projector can be used for stereo slides in the Verascope format
or for the slightly smaller American standard size slides; carriers

for two slides in both sizes are available.

The two projection lenses are matched and are capable of being
focussed individually and are adjusted by rotation of the mount.
The two polarising filters are carried in a removable slide behind the

lenses and just in front of the slide carrier.

The projector is finished in a light brown wrinkle finish enamel
with the carriers for the slides finished in matt chrome. The price

of the Verascope stereo projector is £160.

DAYLIGHT PROJECTION SCREENS
(Vivalux Regenerative Screens Limited, 84 Avenue Chambers, 4 Vernon Place,

Southampton Row, London, W.C.I)

These screens are designed for the projection of still transparencies

or cine film in conditions of full daylight. The screens are essentially

back projection screens but a right-way-round picture is obtained by
the use of a 45° internal mirror; the axis of the projector lens is thus

at 90° to the axis of the screen. Thus described there would seem
to be little that is remarkable in these screens, but in fact they represent

a distinct step forward in the design of such equipment. The screen

is mounted on the front of the unit and is quite free from such aids

as side screens and hoods to mask off the general illumination from the

front surface of the screen.

From the front with no picture being projected upon it the screen

appears a dead black but with even the most modest projector power
a bright picture with excellent tonal gradation is obtained. A viewing
angle of 60° is claimed and it could well be said that this claim is

distinctly on the conservative side; certainly at the limits of such a
viewing angle the brightness of the picture is little if any less than when
the screen is viewed directly. The brightness of the picture is virtually

unaffected by the prevailing lighting conditions in the room in which
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the screen is used although care must naturally be taken that light

cannot fall on the screen from the back by means of the mirror.

Two sizes of the screen are available. The Salesmaster is an
easily portable unit designed for travellers and window display with
a screen width of 16-in. When closed for carrying the size of this

unit is 18xl6xl0-in. and the screen itself is protected by a pair of
doors. To put the screen into use the two front doors are opened and
the back of the case swung out to an angle of 45°. This latter action
automatically opens a screening hood which joins the back of the

cabinet and the mirror and provides a short tunnel through which
the projection beam passes.

The Classmaster is a somewhat larger unit designed for use in the

classroom, hospital or factory, giving a picture of maximum width of
24-in. The dimensions of this unit when closed for carrying are

26x20xll-in.
The prices of these two efficient and ingenious screens are £15 15s.

for the Salesmaster and £21 for the Classmaster.

SYNCROLITE ELECTRONIC FLASHGUN
(Johnsons of Hendon Ltd., Hendon Way, London, N.W.4)

The Syncrolite flashgun is an extremely efficient electronic outfit

with the essential components designed into a reasonably small
compass. The flash head consists of a moulded, black plastic body
which measures If x l£x4-in. which carries at its upper end a 5£-in.

reflector. The inner surface of the reflector is matt finished and is

anodised so that this high reflectance diffuser will retain its efficiency.

The low voltage flash tube is mounted directly into the body of the

flash head and is covered with a transparent moulded plastic cover.

An on-off switch is provided on the side of the flash head and a
foot which fits into the standard camera shoe. A camera bracket
can be supplied for those users who prefer this. An indicator neon
and an open-flash operating button are fitted to the back of the flash

head, and the synchronising lead, which is fitted with the standard
Compur type plug, is permanently attached to the head.
The power pack is contained within a leather case on a shoulder

sling, the case measuring 7x4£x2-in., little bigger than the normal
carrying case for a 120 folding camera.
The case contains the capacitor and the battery pack, the latter

consisting of eight 30-volt deaf-aid batteries. These eight batteries

are contained within a paxolin outer container which is fitted with a
non-reversible two-pin socket at its upper end. The eight batteries are

placed in the outer container in accordance with the diagram printed

on its side to ensure correct polarity and series connection of the

individual 30-volt units.

The head is attached to the power pack by 3-ft. of cable and can be
stowed on the back of the leather case of the pack when not in use.

The unit is rated at 25 joules and a flash factor of 80 to 120 is sug-

gested for high-speed panchromatic films. Tests show that this

rating can be used with confidence and the evenness of illumination

given by the reflector is good. The batteries are stated to be capable
of giving 750 flashes over a period of six months and the tube life is

given as 25,000 flashes. The duration of the flash is 1/1,000 sec. The
price of the Syncrolite is £10 10s. plus £3 8s. 3d. purchase tax.
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CHEMICALS
Properties of Chief Chemicals used in Photography.

On these pages are given particulars of just those chemicals which
are used in everyday photography, with those of a few others not so
regularly employed. The facts here collected are those which it is

useful to know for the proper making-up of solutions: and they also

enable photographers unacquainted with chemistry to identify

chemicals by their different names. A few of the uses of some of the

chemicals are briefly stated, in brackets, at the end of each paragraph.

Acetic acid CH 3COOH.—The glacial acid—sp. gr. 1.055—is

usually specified in photography. Soluble in all proportions in water,

alcohol, ether and chloroform. Dissolves gelatine, oils and fats.

Solidifies at 50 deg. F. American formulae often specify the dilute

acid of 28 to 31 per cent, strength. (Acidifying fixing baths, acetate

film cements.)

Albumen.—Typical albumen occurs in white of egg. which may be
used for preparation of sensitisers, etc., but prepared dry albumen is

more convenient on account of its good keeping properties.

Alcohol.—Ordinary alcohol is ethyl alcohol (ethanol) C2H 6OH,
which when of sp. gr. 0.794 is " absolute " (= 100 per cent.). Alcohol
containing 10 per cent, of water is " rectified spirit ". Methylated
spirit is rectified spirit plus 10 per cent, crude wood spirit, one eighth
per cent, mineral naphtha, \ to 1 per cent, pyridine and methyl violet

to colour it. Milkiness which occurs when the spirit is mixed with
water is due to the naphtha. (Concentrated developers, rapid drying,

cleaning, solvent for shellac, mastic, sandarac and dammar.)

Alum.—General name for double sulphate of aluminium and
potassium (or ammonium). Potassium alum K 2S04A12(S04)3.

24H zO is the photographic variety which is sold in large white crystals

or in powder form which is more easily dissolved. Solubility 1 in 10

in cold water. An acid substance decomposing hypo with deposition
of sulphur. It should be free from iron, a trace of which may cause
bluish stains on sulphide toned prints. (Hardening bath.)

Amidol.—Diaminophenol hydrochloride, C 6H 3OH. (NHa) 2 . 2HC1,
Fine white or bluish grey crystals, very soluble in water. Almost
insoluble in alcohol. Developers are prepared by dissolving amidol
in a solution of sodium sulphite. Both dry and in solution it should
be stored in well stoppered amber bottles. Neutral or mildly alkaline

solutions soon lose activity, but weak acid solutions keep much better.

Ammonia.—Strong solution of the gas NH 3 in water. The gas
combines with water to form partly or completely ammonium
hydroxide thus: NH 3+H 2 =NH 4OH. Strong solution of ammonia
should be of specific gravity 0.880- in which form it gradually loses

its strength. 0.880 ammonia solution contains approximately 35 per
cent, by weight of NH 3 .
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Ammonium bichromate (NH4)2 Cr2 7
.—Orange crystals, more

soluble than the potassium salt. Solubility 1 in 4 in cold water. Used
as a sensitiser in photomechanical process work with albumen. It

may replace the potassium salt as a gelatine sensitiser in the carbon,
carbro and oil processes.

Ammonium bromide, NH4Br. White crystalline powder dissolving

in li times its weight in cold water; slightly soluble in alcohol.

Absorbs moisture and should be kept well stoppered.

Ammonium carbonate NH4HC03+NH2.CO.ONH4 . Also known
as Rock Ammonia. Sold in hard opaque pieces or cubes. Solubility

1 in 4 in cold water; should not be dissolved in hot water.

Ammonium chloride, NH4C1. Fine white powdery crystals. Solu-
bility 1 in 3 in cold water, in 1£ hot water. Should be kept well

stoppered. (Rapid fixing baths.)

Ammonium persulphate, (NH 4)2S 2 8 . Small white crystals, soluble

1 in li in cold water. Decomposed by hot water. The crystals rapidly

absorb moisture and must be kept well stoppered. (Reducing.)

Ammonium thiocyanate, NH4CNS, also called ammonium sulpho-
cyanide. Small white crystals which are very deliquescent. Wet
crystals cannot be dried and are useless. Very soluble in water and
alcohol. (Toning P.O.P.; developers for reversal process.)

Borax, sodium tetraborate, Na2B4 7 . 10H 2O. White crystalline

powder. Solubility 1 in 124 in cold water, much more soluble in hot
water. Due to presence of unneutralised anhydride borax constitutes

a natural self-contained buffer maintaining a pH of 9.2 at a wide
range of concentrations. (Weak alkali for fine-grain developers.)

Boric acid, ortho boric acid, H3B03 . Solubility 1 in 29 in cold
water; 1 in 2.9 in hot water. Both crystals and powder are available,

the former being more easily dissolved. As a buffer with borax it is

used to control the alkalinity of certain fine-grain developers. Boric
acid also forms a component of acid fixing baths.

Calcium chloride, CaCl2 . The commercial fused form is an active

desiccant. It can be re-activated by heating in an iron shovel or tray.

Used to protect ferroprussiate papers from deterioration by moisture.

Calgon.—Essentially sodium hexametaphosphate, Na2(Na4P 6Oi 8),

but with a small addition of alkaline phosphate to reduce slight

acidity. Solvent of otherwise insoluble calcium and magnesium
salts which are precipitated by alkalis in tap water. Used for obtaining
clear solutions of alkaline developers.

Caustic potash, correctly potassium hydroxide, KOH, sometimes
called potassium hydrate. The purest form used in photography
is sold in sticks or pellets. Rapidly becomes moist when exposed
to air and should be stored in well corked, not stoppered bottles.

Dissolves in half its weight of water with production of much heat,

for which reason solutions should be made in enamelled or stainless

metal (not aluminium) vessels. Caustic solutions should be rubber
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stoppered. Used as a powerful energiser for slow reducers such as

hydroquinone. Used also for preparing concentrated phenolate
developers. See caustic soda.

Caustic soda, sodium hydroxide, NaOH. Slightly less powerful
than caustic potash, but similar in other respects and requires the

same precautions. The stick form is generally used in photography.
It is cheaper than caustic potash and may replace the latter provided
the equivalent weight is used. The two equivalents are: Caustic soda
40, caustic potash 56. For removing gelatine from waste negatives
the commercial or scouring grade may be used.

Chlorquinol, monochlorhydroquinone, adurol (Hauff) C 6H3C1
(OH)a . A white or slightly tinted crystalline powder readily soluble

in water, also in alcohol. More energetic than hydroquinone, and
less sensitive to temperature.

Chrome alum, double sulphate of chromium and potassium (or

ammonium), K2S04 . Cr2(S04 )3 . 24H 20. Forms violet crystals,

appearing ruby red by transmitted light. Slowly soluble 1 in 10

in cold water, decomposes in hot water which should not be used.

Solution is aided by grinding crystals to a fine powder. Valuable
hardener of gelatine which action is increased by adding a few drops
of ammonia to give very slight alkalinity. (Stop baths and hardener
in fixing baths.)

Citric acid, C3H4 (OH) (COOH) 2 . Small colourless crystals, or
sticky caking powder. Forms complex compounds with many basic

salts which it dissolves. (Acid fixing baths; preservative for developing
agents in sulphite solutions; dish cleaner.)

Copper sulphate, blue vitriol, CuS04 . 5HaO. Blue crystals. Solu-
bility 1 in 2\ in cold water. The photographic quality should be pure
and free from iron. Must be kept well stoppered. (Bleacher; reducer.)

Dextrine.—British gum. For mountants it should be of the purest
quality. See formulae Section under Mountants.

Ferric ammonium citrate, iron and ammonium citrate. Forms
the basic sensitiser in ferroprussiate papers, for which purpose only
the green scales are used. Very soluble in water and forms into a
sticky mass when exposed to air. Keep well stoppered and shielded

from light.

Ferric chloride, FeCl3 . 6H20, iron perchloride. Occurs as a yellow
or mustard coloured mass; actually crystalline, but appears as

amorphous lumps. Light-sensitive and used for ferroprussiate

papers; also for etching on copper in photo-engraving. Keep well
stoppered and shielded from bright light.

Ferric oxalate, Fe2(C2 4 ) 8 . Occurs in soluble green scales or flakes.

More sensitive to light than ferric chloride and oxalic acid combined,
and replaces them with the production of better blue in ferroprussiate

papers. The double iron oxalates of iron and sodium (also potassium
and ammonium) are used for the same purpose.

Formalin, 40 per cent, solution of formic aldehyde H.CHO. Water
soluble in all proportions. It is pungent and irritating, and is slightly

acid. (Hardener and preservative.)
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Gelatine is not a definite chemical compound, but a mixture of
colloid substances. It swells in cold water, dissolves when the swollen
mass is heated and sets to a jelly when cool. Gelatine is dissolved

in the cold by oxalic, hydrochloric, acetic and nitric acids. Mixed
with the last-named it forms a glue, and with acetic acid it is a celluloid

cement. Alum, formalin and tannic acid harden gelatine, rendering
it insoluble and incapable of swelling in water.

Glycerine, glycerol, C3H 6(OH)3 . A colourless syrupy liquid,

sp. gr. 1.265. Miscible with water and alcohol in all proportions.
At ordinary temperatures glycerine does not evaporate, but absorbs
water from the air. A glycerine solution will give suppleness to

gelatine coated films and papers which are liable to crack due to

excessive drying. After evaporation of the water a trace of glycerine

remains in the emulsion coating.

Glycin, para - hydroxyphenylamino - acetic acid, C 6H4OH.
(NH.CH2COOH). White or cream-coloured powder. Slightly

soluble in water, but readily so in alkaline solution; almost insoluble

in alcohol. Not to be confused with " glycine " which is amino
acetic acid and photographically inert.

Gold chloride.—The yellow crystals commonly sold in Britain

are a compound of gold chloride and sodium chloride—NaAuCl4 .

2HaO—there being 1\ grains of metal in 15 grains of the chloride.

Brown crystals—HAuCl 4 . 3H 2 —contain half their weight in metal.

(Toning.)

Hydrochloric acid, muriatic acid. A solution of HC1 gas in water.

The pure commercial acid of sp. gr. 1.16 dissolves the oxides and
carbonates of most metals. " Spirits of salt," a crude form containing
iron, etc., is a useful cleaner of glass and porcelain vessels containing
mineral deposits, etc. Use with great care.

Hydrofluoric acid.—Fuming and highly corrosive solution of the

gas HF in water. Commercially sold at 60 per cent, strength. Must
be kept in gutta-percha bottles. It is a solvent of glass and is used as

a film stripper and solvent etch. Extremely dangerous if allowed to

come in contact with the skin.

Hydroquinone.—Quinol, hydrokinone, hydrochinon, correctly para-
dihydroxybenzene, C 6H 4(OH)2 . Fine white needle crystals. Solubility

1 in 18 in cold water, more so in hot water. Soluble in rectified spirit.

(Low energy developer.)

Hypo, sodium thiosulphate, Na2S 2 3 . 5HaO, incorrectly called

sodium hyposulphite. Occurs as pea crystals or larger hexagonal
crystals. Extremely soluble in water to the extent of nearly its own
weight. Chilling of the solution is compensated by using hot water
when dissolving hypo. Strong acids and acid salts liberate sulphurous
acid or sulphur dioxide with deposition of sulphur due to decom-
position. Sulphurous acid and its acid salts (potassium metabisulphite

and sodium bisulphite) do not react in this way, and with hypo will

form a stable acid bath. Hypo is a rapid solvent of silver bromide and
chloride, and to a less extent of silver iodide. It is also obtainable
in an anhydrous powder which dissolves more rapidly than crystals.

In fixing baths, three parts of dry hypo are equivalent to about five

parts of the crystals.
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Iodine, I.—Greyish violet flakes or plates of metallic lustre. It

is insoluble in water, but soluble in alcohol and in a solution of
potassium iodide. With starch, iodine forms an intensely blue com-
pound (iodide of starch), the colour of which is bleached by a small

quantity of hypo. In this way iodide of starch may be used as an
indicator of the presence of hypo in washing water. Iodine solution

is decolourised by hypo.

Kodalk.—A proprietary alkali recently introduced. It is less

alkaline than sodium carbonate, but more so than borax, compared
with which it is more soluble. Unlike carbonate it does not liberate

COa gas when passed in to acid baths, consequently there is less possi-

bility of blistering the emulsion in hot weather. It is suitable for

tropical developers, and may replace borax for a number of purposes.

Lead acetate, sugar of lead, Pb(CH3COO) 2 . 3H 20. Clear white
crystals. Solubility 1 in 14 in cold water. Hot water should not be
used. Milkiness in solution is due to formation of lead chloride,

carbonate or sulphate caused by tap water. (Toning.)

Liver of sulphur, potassium sulphide. Contains small quantities

of sulphate and carbonate of soda, hypo and polysulphide com-
pounds. Sold in reddish brown pieces. Very soluble in water. (Silver

recovery; toning.)

Mercuric iodide, bi-iodide of mercury, Hgl 2 . Bright red powder
insoluble in water; readily soluble in sodium sulphite, hypo and
potassium iodide. Intensely poisonous. (Lumiere intensifier.)

Mercuric chloride, bichloride or perchloride of mercury, HgCl 2 .

In heavy pieces or crystalline powder. Solubility 1 in 16 in cold
water, but more readily in boiling water. Solubility is increased

with added hydrochloric acid or ammonium chloride. The solu-

tion is intensely poisonous and must not come into contact with
broken skin. (Intensifier.)

Meritol.—A patented developing agent, understood to be
paraphenylenediamine pyrocatecholate, C 6H4(NH 2) 2 . C 6H 4(OH) 2 , a

cream or greyish crystalline substance sparingly soluble in cold
water, but more so in a warm solution of sodium sulphite. As a
fine-grain developer it is claimed to have advantages over para-
phenylenediamine.

Methyl alcohol, CH 3OH, methanol. Sp. gr. 0.81. The chief con-
stituent of " wood spirit " or wood naphtha which contains acetone
and other impurities. With care may be used to dry celluloid films.

Solvent.)

Metol, mono-methyl-paraminophenol sulphate, OH.C 6H4fNH.
CH3), 1/2H 2S04 . White crystalline powder. Metol dissolves with
some difficulty in sulphite solution. Hence, in making up developers,

the metol should be dissolved with only a small portion of the sulphite.

Nitric acid.—Strongly corrosive liquid. Commercial strong pure
acid of sp. gr. 1.42 contains 71 per cent, of RN03 . Oxidises alcohol

and other organic solvents. Burns skin and clothes.

Paraminophenol (base), NH 2 . C 6H 4OH. Yellowish-white crystal-

line powder. Very slightly soluble in cold water, but more freely

in hot water. The hydrochloride is generally used because of its
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greater solubility and better keeping properties. Forms a phenolate
with caustic alkalis, permitting a high concentration of the base or
salt.

Paraphenylenediamine (base), C«H 4(NH 2 ) 2 . Yellowish-white to

dark brown crystals. Much less soluble than the hydrochloride.
Used either alone or with glycin and/or metol with or without alkali.

Potassium bichromate, more correctly dichromate, K 2Cr 2 7 .

Large orange-red crystals. Solubility 1 in 14 in cold water; soluble
in own weight in hot water. An acidified solution is a powerful
oxidising agent. (Bleacher in reversal and intensifying processes;
gelatine and albumen sensitiser; cleaner.)

Potassium bromide, KBr. Small colourless crystals. Solubility

1 in 1£ in cold water and in own weight in hot water. (Restrainer
and re-halogeniser.)

Potassium carbonate, carbonate of potash, K 2C0 2 . Known also

as potash. White anhydrous (dry) deliquescent powder. Dissolves
in less than its own weight of water. The so-called crystalline variety

is of uncertain composition. (Developers; rapid drying of negatives.)

Potassium chloroplatinite, proto-chloride of platinum and potassium,
K 2PtCl 4 . Small red crystals. Solubility 1 in 6 in cold water; insoluble

in alcohol. The salt should contain 46 per cent, of platinum metal.

Distilled water should be used for solution to which is added one drop
of hydrochloric acid. Must be kept in well stoppered bottles. (Plati-

num toning.)

Potassium cyanide, cyanide of potash, KCN. The commercial
variety is sold as hard white pieces (fused) containing 30 to 40 per
cent. KCN. The pure substance, however, contains at least 90 per
cent. KCN. A double salt which contains 98 to 100 per cent. KCN
is available which may replace the potassium salt, but the actual

strength must be taken into consideration when making up the Monck-
hoven intensifier. Very soluble in water and alcohol, potassium cyanide
is extremely poisonous and rapidly absorbed in skin abrasions, cuts,

etc. Dangerous prussic acid vapour results from the action of an
acid on solid cyanide or its solution. Cyanide is a powerful solvent

of the silver halides, and has perceptible solvent action on the developed
image. (Local reducer.)

Potassium ferricyanide, red prussiate of potash, K 3Fe(CN) 6 .

Deep ruby red crystals, often with slight reddish coating which
may be removed by rinsing. Solubility 1 in 2\ in cold water. Ferri-

cyanide solution keeps better combined with some common salt.

(Reducer; bleacher; ingredient in ferroprussiate sensitisers.)

Potassium iodide, iodide of potash, KI. Small white crystals

dissolving in less than their weight of water. Slightly soluble in

alcohol. Colour changes slightly to yellow in light, but is no detriment
to its use as a solvent of iodine in intensifiers.

Potassium metabisulphite, K 2S 2 5 . White transparent crystals

usually slightly incrusted, rendering them opaque. Should be kept
well sealed to prevent deterioration. Fairly soluble in cold water
forming sulphite and sulphurous acid. Partly decomposed by hot
water which should not be used. (Acidifying fixing baths; preservative

and buffer in developers.)
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Potassium permanganate, permanganate of potash, KMn0 4 .

Small black crystals with a bronze lustre. Solubility 1 in 16 in cold
water; readily soluble in hot water. Heavy stain caused by its solution
can be discharged by a solution of sodium or potassium metabisulphite
or oxalic acid. Powerful oxidiser, but useless when reduction turns
it brown. (Stain remover; bleacher; disinfectant; deodorant.)

Potassium thiocyanate, potassium sulphocyanide or sulpho-
cyanate, KCNS. Small white deliquescent crystals, very soluble
in water. More stable than the ammonium salt, especially in the
presence of alkalis. Used as a silver halide solvent in fine-grain

and reversal developers.

Pyrocatechin, catechol, C 6H 4(OH) 2 , correctly ortho-dihydroxy-
benzene. White crystalline, very soluble substance, less energetic

than hydroquinone. Has many applications. In conjunction with
a caustic alkali and highly diluted it forms a fine-grain developer.
With sodium carbonate it gives sepia to red tones to chloro-
bromide papers. Used highly diluted, also with carbonate or a
caustic alkali it ranks with metol and paraminophenol as a surface-

acting developer suitable for under-exposed negatives. Pyro-catechin
combined with sodium carbonate, but with little or no sulphite

constitutes a tanning or hardening developer. A negative so developed
and treated with hot water will yield a relief image capable of being
selectively dyed.

Pyrogallic Acid, pyro, pyrogallol, C 6H 3(OH) 3 , correctly 1-2-3-

trihydroxybenzene. Obtainable as white feathery sublimed crystals

or as normal crystals of about 1/1 Oth the sublimed bulk. The two
forms are identical in composition and are extremely soluble in

water and alcohol. Pyro oxidises rapidly in solution unless preserved
in normal or acid sulphites. Pyro should always be added after the
preservatives have been dissolved. Valuable as a fog inhibitor in

conjunction with other developers.

Silver nitrate, lunar caustic, AgN0 3 . Solubility 2 in 1 in water.

Chlorides in tap water cause milkiness, hence always use distilled

water. Black or brown stains on fingers or clothes can be removed
by tincture of iodine followed by strong hypo.

Sodium bicarbonate, bicarbonate of soda, NaHC0 3 . Fine white
powder. Solubility 1 in 11.3 in cold water. Feebly alkaline, and
decomposed by hot water.

Sodium bisulphite, NaHS0 3 . Obtained as a fine white powder,
but the lye or liquid of average density 36 deg. Baume (=1.33 sp.

gr.) is more stable. This colourless or pale yellow liquor can be used
instead of sodium sulphite, although its acidity must be taken into

consideration. Sodium bisulphite or metabisulphite may replace

potassium metabisulphite in the same proportions.

Sodium bromide, NaBr. White crystals or granular powder. Slightly

deliquescent. Solubility 1 in 1.5 in cold water. (Restrainer.)

Sodium carbonate, carbonate of soda. Two forms are commonly
available, crystalline, Na 2C0 3 . 10H 2O, and anhydrous, Na 2C0 3 .

The latter is known also as " dry " and in pharmacy as " exsiccated ",

the American equivalent being " desiccated ". To convert crystals
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to the anhydrous equivalent multiply by 0.371. To convert the

anhydrous to the crystal equivalent multiply by 2.7. Crystalline

carbonate is contaminated by air and should be kept well sealed;

solubility 1 in 1.5 in cold water. Anhydrous carbonate absorbs moisture
from air and should also be well sealed; solubility 1 in 6 in cold

water.

Sodium metabisulphite, Na2S2 5 . Similar in most respects to

the potassium salt which it may replace. The crystal form is more
suitable than the powder.

Sodium sulphide, Na2S. 9H20. When pure is in small colour-

less deliquescent crystals. Dilute sulphide solution rapidly oxidises

and for this reason a 20 per cent, stock solution should be available

for dilution to working strength just prior to use. The fumes have a

deleterious effect on unexposed sensitive materials, and solutions

should be quickly washed down the sink after use. The commercial
quality is used to precipitate silver residues in solution.

Sodium sulphate, sulphate of soda, Glauber's salt, Na2S04 . 10H 2O.
Large transparent efflorescent crystals, 2\ parts of which are equal
to one part of the anhydrous salt. Prevents swelling of the gelatine

in alkaline solution, hence its use in tropical developers. Solubility

1 in 3 in cold water, more so in hot water up to 90 deg. F., beyond which
solubility becomes less.

Sodium sulphite, sulphite of soda, Na2S03 . 7H 20. Large clear

efflorescent crystals. Solubility 1 in 2 in cold water; maximum solu-

bility at 100 deg. F. The crystals oxidise in air to sulphate indicated

by powdery coating, which should be removed by rinsing before use.

Two parts of the crystals are equal to one part of the anhydrous salt

which is more easily soluble. Sulphite solution rapidly oxidises, and
in doing so loses its power as a preservative. In developers this is

retarded by preserving the reducer with an acidified sulphite solution,

in which case the alkali is kept as a separate solution. Sodium sulphite

is a solvent of the silver halides which explains its high concentration

(100 grams or more of the dry salt per litre) in certain fine-grain

developers.

Sodium tribasic phosphate, tri-sodium phosphate, Na3P04 . 12H20.
White crystals, very soluble in water. More active than sodium
carbonate and used in conjunction with paraphenylenediamine
and glycin. It is also obtainable in a dry form; containing one molecule
of water.

Sulphuric acid, oil of vitriol, H2S04 . Syrupy, highly corrosive

heavy liquid, of sp. gr. 1.84, containing 98 per cent, of the real acid.

In preparing solutions, the acid must always be added slowly to the

water. If water is added to the acid the great heat developed may
crack the vessel and throw out the contents with explosive violence.

(Reversal baths.)

Tannic acid.—A yellowish or light brown powder, very soluble

in hot water. It is of uncertain composition, but the pharmaceutical
quality is most suitable for photographic use. Tannic acid solution

is miscible with chrome alum solution and formalin separately, but

incompatible with both together. (Hardener.)

13
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GLOSSARY
OF CHEMICAL AND TECHNICAL TERMS

USED IN PHOTOGRAPHY
Absorption.—Imbibition. The capacity of a substance to hold

fluids. To saturate. In respect of light, such wave-lengths as are

detained in the absorbing medium and thus are not reflected or

transmitted. In spectra, where black lines give evidence that colours

have been absorbed by the transmitting medium.

Accelerator.—The alkali energiser in a developer, the velocity

of which it controls. Alkalinity is a function of hydroxyl concentra-
tion and the extent to which such free ions combine with the developing
agent to form more freely hydrolysed salts.

Acids.—Substances which increase the hydrogen ion concen-
tration of water. More or less corrosive according to the degree of
ionisation.

Acyl.—Common term for univalent group remaining after hydroxyl
radicle has been removed from a carboxylic acid. Thus in acetic

acid CH3COOH, the acyl group CH 3CO. is particularised as acetyl.

Similarly the benzoyl group C 6H 5CO. is the acyl group of benzoic
acid. Reaction involving the introduction of an acyl group is termed
acylation, e.g. acetyl chloride CH 3CO.Cl + NH 3 ammonia =
CH 3CO.NH 2 acetamide + HC1.

Adsorption.—Phenomenon which occurs at the boundary or
interface between two phases held together by physical attraction.

The participating phases may form an intermingled layer of different

chemical and physical constitution. Ions in solution may be so
adsorbed on the surface of a crystal as in the case of sensitising dyes.

Aldehydes.—Literally alcohol dehydrogenation. Substances obtained
by oxidation of a primary alcohol. Thus ethyl alcohol C 2H 5OH + O =
CH 3CHO acetaldehyde + H 20. The group —C being characteristic

of aldehydes. See Ketones.

Aliphatic Compounds.—Structurally those in which the carbon
atoms appear as open chains as distinct from closed rings. Including
the fats and fatty acids, also alcohols and esters, etc. Aliphatic
radicles are usually alkyl and denoted by " R " in formulae.

Alkalis. Substances which increase the hydroxyl (OH) concentra-
tion. They are essentially soluble, as for example NaOH and KOH.
Insoluble bases and basic oxides are not alkalis. Accelerators or
energisers in developers.

Alkyl.—Univalent group remaining when an atom of hydrogen
is removed from a paraffin hydrocarbon. Thus CH 3 and C 2H 5

are the alkyl radicles of methane CH 4 and ethane C 2H 6 respectively.

Amides.—Substituted ammonias in which 1, 2 or 3 hydrogen
atoms in ammonia are replaced by an acid radicle which supplies

the name prefix of the particular amide. Thus in mono-substituted
acetamide the reactants are acetyl chloride and ammonia : CH 3CO.Cl
+ NH 3 = CH 3CO.NH 2 + HC1. Di- and tri- acetamides are also

obtained.

Amines.—Substituted ammonias in which 1, 2 or 3 hydrogen
atoms of NH 3 are replaced by univalent hydrocarbon radicles giving

rise to primary, secondary and tertiary amines respectively. Trimethyl-
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amine (CH 3) 3N is a typical aliphatic amine, whilst aniline (amino-
benzene or phenylamine) is a primary aromatic (ring substituted)

amine. Tetra substitutions supposedly involving ammonium radicle

(NH 4) give rise to quaternary ammonium compounds in which nitro-

gen is pentavalent as in teramethyl ammonium iodide (CH 3) 4N.I or

See Quaternary.

Anhydride.—Molecule remaining when water is removed from
an oxy-acid. Sulphurous acid deprived of its water molecule is

sulphur dioxide or sulphurous anhydride, i.e. H 2S0 3 — H 2 = S0 2 .

Anhydrous.—Dry. Exsiccated. Desiccated. Not containing water.

Crystalline salts deprived of water molecules.
Aralkyl.—Denotes an aryl-alkyl compound in which the aryl

group is joined to an alkyl group. The latter then forms a chain
substituent in a benzene ring.

Aromatic Compounds.—Generally accepted to mean benzene and
its derivatives.

Aryl.—Group remaining when one hydrogen atom has been removed
from an aromatic hydrocarbon. Thus the phenyl group C 6H 5

—
is an aryl radicle and aniline or phenylamine C 6H 5.NH 2 is therefore

an arylamine.
Base.—Substances containing OH or O groups capable of com-

bining with an acid to form a salt and water only. Basic oxides
and hydroxides. Also the support of any nature on which a sensitive

emulsion is coated or applied.

Binder.—The protective colloid which holds or binds precipi-

tated silver halides in a sensitive emulsion. Commonly gelatine,

but the term now includes other substances such as polyvinyl and
cellulose derivatives as alternatives. Many of these water-soluble
and water-swellable substances are patented.

Buffering.—A means of controlling acidity or alkalinity of a hydro-
lised salt to some desired pH value against which standard buffer

solutions the colour changes of indicators may be checked. Buffering
is only possible with salts resulting from incomplete neutralisation

as in the case of a weak acid and strong base (or vice versa). An example
is borax to which is added more boric acid as a further step towards
complete neutralisation. The result is a decrease in alkalinity. Apart
from a capacity to resist changes in pH, buffer solutions can be
compounded to give a continuously variable range of pH values
between the limits of acidity and alkalinity of the buffer components.
See Neutralisation.

Carbonyl.—> C = O group characteristic of both aldehydes and
ketones, which see.

Carboxyl.—COOH group or radicle characteristic of organic acids

as in acetic acid CH 3COOH, benzoic acid C 6H 6COOH, etc.

Characteristic Curve.—Synonymous with H and D Curve and
Density/Log. E Curve. A graphical representation of a series of
specifically graded densities which are plotted against the logarithms
of the exposure values producing them. Exposure values are the
product of Intensity and Time (IT), where I is constant and T pro-
gresses (geometrically) by multiples of 2. The Curve is for the most
part an inclined straight line lying between a lower foot or toe and a
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higher shoulder representing the under-exposure and over-exposure
regions respectively. See H and D and Exposure.

Combining Weight.—See Equivalent Weight.

Contrast.—Density range or gradation irrespective of produc-
tive conditions. Exposure, development (gamma) and subject contrast

all contribute towards producing contrast, hence no individual factor

is held solely responsible. See Gamma.
Crystalline.—A term applying to solid substances which assume

a definite geometrical or crystal form. In chemistry such substances
are usually salts which crystallise from solutions. They are usually

transparent or translucent, and may or may not be combined with

water molecules (water of crystallisation).

Decomposition.—Separation of molecules into simple elemen-
tary or compound components. The term covers a wide field in

chemistry, including simple decomposition as when oxygen is freed

from an oxide, double decomposition as in hydrolysis or when an
exchange of radicles or ions takes place, i.e. AgN0 3 -f NaBr =
NaN0 3 + AgBr. Photo-decomposition (photolysis) occurs when
silver bromide or other halides are exposed to light, i.e. AgBr +
photon -> Ag + Br.

Deliquescence.—Absorption of moisture from the air by water-
soluble substances which finally liquefy.

Density.—The measured quantity of silver deposited (developed)
in a negative per unit area. Density is the logarithm of opacity,

D = log. O or log. Iq/I, where I is incident light intensity and I is

transmitted fraction of intensity.

Desensitiser.—Substance which, when applied to an emulsion
after exposure, nullifies the general optical or spectral sensitivity

conferred by dyes, to the extent of permitting development by illumina-

tion of a colour and intensity which would be otherwise totally unsafe.

D.I.N.—A continental speed system somewhat similar to Scheiner
but employing a step wedge instead of a sector wheel. The wedge
transmits light intensities increasing by multiples of 1.27, under which
the film or plate is exposed for 1/20 sec. to a 40-watt daylight-screened
tungsten lamp. Development is such as to produce maximum emulsion
speed, and the developed density giving a reading of 0.1 after deducting
fog is assigned the number of the step (exposure) which produced it.

The number is then multiplied by 10, but to distinguish it from Scheiner
degrees, the value is expressed as a numerator over 10, thus: 2.5 x 10
= 25 or 25/10 D.I.N. See Scheiner; H and D; Speed Systems;
Inertia.

Diazo Compounds.—Compounds possessing the characteristic

grouping —N=N— or —

N

2— , obtained typically by the action
of nitrous acid on the primary amines (diazotisation). In Bloom-

strand's formula nitrogen is shown pentavalent thus: -N^
analogous with the structure of ammonium salts and giving rise

to the term diazonium in connection with salts of diazo compounds.
Such compounds which may or may not be light-sensitive, react or
couple mainly with phenols or naphthols to form azo compounds
which constitute an important series of dyes. The basis of the diazo
plan-copying process.
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Efflorescence.—Loss of water of crystallisation causing the sub-
stance to assume dry or powder form.

Electrolytes.—Substances which ionise in solution and therefore are
capable of being electrically decomposed. See Ionisation.

Equation.—Symbolic expression of a chemical reaction involving

atoms, molecules or ions. Necessarily each side must be quantita-

tively equal thus: HC1 + NaOH = NaCl + H aO (molecular form)
or H+ + CI- + Na+ + OH- = Na+ + CI- + H+ + OH-
(ionic form). In place of = the sign —> may be used. When a reaction

is reversible maintaining equilibrium as in hydrolysis, the sign = is

replaced by ^±. Evolution of a gas is indicated f , whilst precipita-

tion is shown ^ .

Equivalent Weight.—The weight of a substance, element or com-
pound, which will combine with one unit or part by weight of hydrogen
or any other univalent element. 16 parts of divalent oxygen combine
with 2 parts of univalent hydrogen to form water H 20. Therefore 8

parts of oxygen are equivalent to 1 part of hydrogen. The equivalent

weight of an element is thus the atomic weight divided by the valency.

See Standard Solutions.

Esters.—Products of reaction between alcohols (alkyl hydroxides)
and acids, sometimes called alkyl salts, being analogous to salts formed
between inorganic acids and bases.

Ethers.—Contain two dehydrated alcohols (alkyl radicles) of the
same or different type united to oxygen thus: C 2H 5.O.C 2H5, or
CH3.0.C 2H 5 .

Exposure.—The product of Light Intensity and Time (I x T),

the former being a variable factor not only in respect of intensity, but
also of colour. Reciprocal values of I x T are not necessarily equiva-
lents of photo-chemical energy. (Reciprocity failure.)

Fog.—A layer of silver, uniform or otherwise, in addition to that

of the image. The four main classes are: (1) Light fog caused by
unintentional exposure of sensitive material to extraneous light.

(2) Emulsion fog, occasionally inherent, but mostly caused or
aggravated by long or faulty storage. (3) Development or chemical
fog induced by over-energetic or unrestrained developers. (4) Dichroic
fog consisting of a greenish yellow layer of colloidal silver deposited
from an exhausted fixing bath, or during long immersion of a negative
in a developer rich in sulphite or other halide solvent.

Gamma.—The slope of the characteristic curve as related to

the log. exposure axis and expressed as the tangent of the angle so
made. Gamma is equivalent to contrast in so far as density range
increases with time of development. Gamma, however, is independent
of the tonal range of the subject, which in itself may be of high or
low contrast. It is, therefore, impossible to identify the factors

producing contrast without a knowledge of the subject and conditions

of development. See Contrast.

Grain.—Turbidity. The developed particles in a sensitive emulsion
upon the size of which the resolving power depends.

Gram Equivalent.—The equivalent weight of any element or com-
pound expressed in grams.

H. and D.—Initials of Hurter and Driffield used as a prefix to the

numerical values obtained by their system. The originators regarded
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the lowest density occurring on the characteristic straight line as the

true inertia and gave it the exposure value shown where a continuation
of the said straight line cuts the log. E axis. The speed rating was
calculated from the fraction 34/ inertia, 34 being an empirical value
associated with the candle-metre.

Heterogeneous.—Appertaining to reactions when dissimilar phases
are involved. Opposite to homogeneous. See Phase.

Homogeneous.—Appertaining to phases means all of the same
kind. See Phase.

Hydrolysis.—A salt when dissolved in water tends to revert by
double decomposition to the component ions of the acid and base
which reacted to form it. If the reacting acid and base have not
originally neutralised each other, as in the case of a strong base
and a weak acid (or vice versa), the free OH ions now augmented by
those from water will predominate over the feebly ionised H ions

and the solution will be alkaline. Acids and alkalis containing an
equal number of H+ and OH- ions respectively neutralise in the full

sense of the term and in consequence do not undergo hydrolysis.

Hydrolysis is the reverse of neutralisation, which see.

Hydroxonium Ion.—The hydrated hydrogen ion resulting from
a combination of a hydrogen ion with a molecule of water, i.e. H++
H aO = H 30+. In this way hydrogen has been shown to be very
little different from many metallic ions which are also hydrated. On
this assumption hydrochloric acid ionises thus: HC1 + H 2 ->
H3O+ + C1-.

Hydroxyl.—Univalent radicle OH, characteristic of alkalis and
hydroxides. A component of water, i.e. H+ + OH— = H 20, in

which the ionisation or dissociation of the H+ and OH- ions is

equal. See pH.

Hygroscopic.—Absorbing moisture from the air; not necessarily

involving deliquescence.

Induction Period.—The time which elapses between immersion
of the plate or paper in the developer and the first appearance of the
image. Dependent on the natural development speed of the emulsion
and the energy of the developer. The basis of Factorial Development.

Inertia.—The resistance of a sensitive emulsion to light-exposure.

Actually, inertia is the exposure value required to produce the faintest

developable density (threshold) and in this sense is the true indication

of sensitivity. In the interests of accurate sensitometry, however, it

is necessary to identify inertia with some density value capable of easy
separation from fog and other confusion factors. The interpretation

of inertia differs according to the system used. See Scheiner, D.I.N.

;

H. and D.; Speed Systems.

Interface.—The boundary between two phases.

Ions, Ionisation.—Atoms are electrically neutral, but if they combine
by electro-valent linkage they give or receive electrons according to their

valency and basic or acidulous character. Thus they are positively

or negatively charged. Univalent sodium can give one electron to

univalent bromine to form sodium bromide which is expressed ionically

:

Na+ + Br- = NaBr. In solution, acids, bases and salts which are
bound together by such linkage are ionised and so are electrically
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conductive (electrolytes). Such linkage exists also between atoms and
radicles, i.e. Na+ + Br- = NaOH or 2H+ + S0 4

- = H 2S0 4 .

The plus and minus signs indicate the electronic charge carried by
the ion and denote also the valency of the atom or compound radicle.

See Hydrolysis; pH.

Ionisation Potential.—Energy in terms of equivalent volts required
to displace an electron—in other words, to ionise it.

Isomerism.—The capacity of compounds to possess different

properties whilst retaining the same formula. Thus C 6H 4(OH) 2

represents ortho-, meta- and para-dihydroxybenzene, although only
hydroquinone (para-) and pyrocatechin (ortho-) can be used as a
developer.

Ketones.—Compounds obtained by oxidation of a secondary
alcohol, hence relation is similar to that of aldehydes to primary
alcohols. Thus isopropyl alcohol C 3H 7OH + O = CH 3.CO.CH 3

dimethyl ketone or acetone. Bivalent keto (carbonyl) group>C=0
is characteristic of ketones and aldehydes, which see. Note compari-
son with aldehyde:

R—C—

H

R—C—

R

||
Aldehyde ||

Ketone
O O

where R represents an aliphatic or aromatic radicle.

Kinetics.—Appertaining to reactions, the relations between mass
and motion which govern the movements of atoms, molecules and
ions during separation and combination. A branch of dynamics.

Mass Action, Law of.—The fundamental law governing chemical
reactions, enunciated by Guldberg and Waage, who stated that the
amount of a chemical change taking place in a system is proportional
to the active masses of the reactants. Since it is averred that equili-

brium is dynamic, motion is implied. Rate of chemical change
(velocity) is involved, which is the basis of reaction kinetics, the mathe-
matical interpretation of which is found in text-books on Physical
Chemistry.

Mole.—Gram molecule. The gram molecular equivalent or the
molecular weight in grams. See Equivalent; Gram Equivalent.

Neutralisation.—Strictly when the combining reactants are incapable
of further reaction. A misunderstood term since, according to their

basicity, polybasic acids may be partly or completely neutralised in

steps. Furthermore, neutralising equivalents of an acid and base
may produce an acid or alkaline solution, in which case the partici-

pants are neutralised but the salt is not neutral. Efforts to neutralise

the salt will disturb the stoichiometrical relation between acid and
base, with the establishment of a new equilibrium providing in effect

a buffer solution. See Buffering; Hydrolysis.

Opacity.—Light stopping power. The ratio between a unit of light

entering a substance and the fraction emerging, and is therefore

equal to I /I, where I = incident light intensity and I = transmitted
fraction.

Oxidation.—Addition of oxygen or removal of hydrogen. Reverse
of reduction, and one cannot take place without the other. In
organic development the oxidation of hydroquinone is:

C«H4(OH) 2 - 2H+ (-2e) - C 6H 4O a (quinone), in which case
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hydroquinone is deprived of hydrogen or de-electrolised. The addition

of oxygen is typified by Na 2S0 3 + O = Na 2S0 4 .

Phase.—A component of a system. A term for the physical state

of a component which may be a liquid, solid or gas. Dissimilar

phases form heterogeneous systems which have physical boundaries
at which interface reaction is confined. Phases which are similar

and form no such defined physical boundaries react homogeneously.
Phase reactions may be complicated with the formation and dis-

appearance of phases. All such changes or otherwise take place in a

system which is a prescribed enclosure containing the components.

Polymerism.—The uniting of molecules with those of their own
kind and structure to form multiple compounds of greater molecular
weight. Formaldehyde CH 2 polymerises to form trioxymethylene
(CH 20) 3 as a triple molecule.

pH.—Symbol indicating hydrogen ion concentration. Defined
as the logarithm of the reciprocal of the hydrogen ion concentra-
tion, or its negative logarithm. In neutral water, the product of the

H+ and OH- is 10 44 grams per litre. Since the ions dissociate

equally, the value of either [H+] or [OH- ] = V10- 14 = 10- 7
. Log 10

[H+] = — 7, but — log [H+] = 7, which is the reciprocal, hence
the positive index is taken as the value of pH. 7 is the neutral value,

so that a numerical decrease, say, to 3 implies an increase in the con-
centration of hydrogen ions, remembering, of course, that the actual

concentration is 10- 3
. Similarly, an increase numerically above 7

denotes an increase in alkalinity for the same reason. The ionic product
of water 10- 14

is constant at 22° C, hence for any solution acid or
alkali at this temperature the product [H+ ] x [OH-] must always
equal 1 X 10- 14

.

Preservative.—Usually a sulphite or acid sulphite capable, during
storage of a developing solution, of selective oxidation, thus preserving

the developing agent from oxidation. During development the pre-

servative prevents the formation of coloured quinonoid oxidation
products, thus keeping the developer relatively colourless until the

preservative is itself oxidised.

Quaternary.—Signifying four or in fours. In its simplest chemical
sense a quaternary compound comprises four atoms, e.g. NH 3 . On the

other hand, a quaternary carbon atom has all four valencies linked

to carbon, whilst in the radicle ammonium NH 4 , hydrogen is quater-
nary in respect of nitrogen. In quaternary salts of heterocyclic nitrogen
compounds, pentavalent nitrogen has three valencies linked to two
cyclic carbon atoms, the two remaining valencies being attached
individually to the radicles of a salt usually a hydrocarbon and an
acid radicle such as are contained in an alkyl halide, i.e. methyl iodide

CH 31. See Amines.

Radicles or Radicals.—Usually compound groups, many of which
are hypothetical and incapable of separate existence, although they
have valency as in the case of atoms. Examples are OH, S0 4 , CH 3 ,

NH 2 , etc.

Reduction.—Addition of hydrogen or removal of oxygen. See
Oxidation.

Reduction Potential.—The inherent and latent reducing energy
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of a developing agent. Modern methods of estimation are too
complicated for brief description, but Sheppard and Neitz found
that an approximate measure of reduction potential was indicated

by the comparative resistance of the various developing agents to

the restraining influence of bromide. To hydroquinone was assigned
the arbitrary value of 1, in relation to which other developers have a

higher or lower value.

Restrainer.—A halide salt such as potassium bromide possessing

an anion in common with the sensitive silver halide or halides. The
depression so caused prevents the free release of hydrobromic acid

as a product of development and its subsequent neutralisation by
the combined influence of the reducing agent and the alkali.

Saturation.—Maximum absorption. In respect of a solution

containing a substance to maximum solubility. Appertaining to

chemical compounds, those in which all valancies are occupied
and can only change by substitution.

Scheiner.—An emulsion speed system established by Drs. Scheiner
and Eder. Using standard light source and a sector wheel, a plate

or film is given a series of exposures, each of which is 1.27 times

greater than the previous one. After development, the graded negative

is placed in contact with white paper and the sector slot number
indicating that producing the weakest density is taken as the speed
value. This method indicates the true threshold which in the H and
D system is purposely avoided. Since 1.27 is approximately the

cube root of 2, an increase of 3 degrees is equivalent to doubling the

speed.

Speed Systems.—Various methods by which emulsion sensitivity

is rated by measuring inertia as identified with some arbitrarily

selected density and the exposure value responsible. Individual

systems differ in their interpretation of inertia and other contributory
factors, hence the impossibility of equating the ratings of the systems
now in vogue. The importance now attached to the so-called under-
exposure region of the characteristic curve compels preference to be
given to those systems which express speed in terms of true threshold

sensitivity. See Scheiner, D.I.N. , H and D; Inertia.

Standard Solutions.—Solutions containing reagents of selected

and definite activity for use in volumetric analysis. 1 litre of solution

containing the equivalent weight of a substance in grams is termed a

normal solution. Solutions containing half, one-tenth or one-
hundredth of the gram equivalent are termed semi-, deci-, and centi-

normal solutions respectively. An acid normal solution will contain
1 gram equivalent of ionisable hydrogen per litre. Thus the gram
equivalent weight of sulphuric acid H 2S0 4 containing 2 atoms of
hydrogen per molecule will be half its molecular weight. In a similar

way the equivalent weight of a hydroxide is found by dividing the
molecular weight by the number of hydroxyl radicles. See Equivalent
Weights; Titration.

Stoichiometry.—The quantitative determination of the proportions in

which elements combine as governed by the Laws of Constant,
Multiple and Reciprocal Proportions. Necessarily involves valency.

Subbing Layer.—Also "sub" or "subbed layer." One or more
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layers, or sub-strata, of gelatine or other substance coated on to a
support prior to applying a sensitive emulsion which is then more
firmly attached and less liable to strip or frill. The process is known
as " subbing".

Surface Tension.—The force existing at the boundary or interface

formed between phases. A high surface tension prevents the even
and rapid flow of a liquid over the surface of a solid. This resistance

to flowing may be decreased by adding a wetting agent which lowers
surface tension. See Interface; Phase.

Temperature Coefficient.—As applied to development, the change
of velocity (rate of development) due to temperature change. This
is taken as the difference between the velocity at one temperature and
that at 10°C. higher or lower, or approximately equal to 18°F.

Threshold.—(1) Threshold densities. Those which lie at the very
beginning of the toe of the characteristic curve representing the true

inertia. (2) Threshold exposure. The exposure value required to

overcome inertia and cause the faintest developable density. (3) Thresh-
old development energy. The capacity of the developer to give

maximum development (density) to threshold exposures.

Titration.—-The method of using a standard solution and an indicator

so that its volume may be accurately measured immediately it reacts

with another solution. The principle of volumetric analysis. See
Standard Solutions.

Transparency.—Reciprocal of opacity. If opacity = I /I, then
Transparency = I/I . See Density; Opacity.

Triturate.—Grinding or otherwise reducing a substance to a fine

powder.

Valency.—The number of hydrogen atoms or those of another
univalent element required to combine with one atom of another
element or compound radicle. Thus elements and radicles which
are univalent, divalent and trivalent combine with one, two and
three atoms of hydrogen respectively. Valency equals the atomic
weight divided by the equivalence. See Equivalent Weight.

Velocity.—The rate at which a chemical reaction (or development)
proceeds. It is governed by concentration and temperature.

Velocity Coefficient or Constant.—Symbolised by k in equations.

It represents the initial effort, or the fraction of a substance which
would change in unit time if the concentration could be maintained
at' unity. Concentration, however, must instantly begin to diminish,

hence the shorter the time unit chosen, the smaller will be the change
in concentration. It is usual to apply the infinitesimal calculus, and
for a first order of unimolecular reaction the first derivative or differen-

tial equation is dx\dt = k (a — x), where a is the initial concentration
reduced by the quantity x in the time /. k is the velocity constant.

In development it is the amount of silver reduced to metal in unit time
thus: dD\dt = k (D^ — D).

Velocity Curve.—In development, an exponential curve representing
gamma or density as a function of development time. Known also

as the gamme-time and density-time curve. It may be calculated or
plotted from periodic observations.
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pRMu&S:

DESENSITISING

Desensitisers are supplied, some as stock solutions, some as powders
or tablets which are dissolved to form a stock solution. This keeps
well if stored in a brown bottle. Any of them can be used as a fore-

bath, and except where otherwise stated can instead be added to the

developer. Desensitisers must not be used with certain fine grain, parti-

cularly super fine grain, developers. They must not be used with

Dufaycolor films, nor with certain brands of panchromatic and super

speed ortho materials, some of which refuse to develop after desensitising.

Any new material should therefore be submitted to a preliminary test.

Desensitising Green (Pinacryptol Green). (Cloak & Dowdeswell.)
(1-gm. tubes.) Stock solution 1 : 500. Dilute 1 : 20 for use. Some
increase in developing time may be necessary. With developers
containing hydroquinone, should be used only as a forebath, but may
be added to plain metol, amidol, glycin, and llford Certinal developers.

Ilford Desensitising Tablets. (llford Limited.) Supplied as llford

D.S. Green tablets and Ilford D.S. Yellow tablets. Both types are

packed individually in Cellophane (like aspirins) in holders containing

10 tablets. Both desensitisers are normally recommended for use

as preliminary baths: one tablet of either type makes 3| ozs. ofworking
strength desensitising solution. D.S. Green desensitiser can be added
to the developer in certain circumstances. It can be added to Cine
developers to prevent aerial fog.

Johnsons Yellow Desensitiser. (Johnsons of Hendon Ltd.) A non-
staining desensitiser in powder form. Dissolve contents of tube in

20 ozs. of hot water. Use undiluted when cold, as forebath only.

Pinacryptol Green. (Cloak & Dowdeswell.) (1-gm. tubes.) Stock
solution 1 : 500. Dilute 1 : 20 for use. Can be used as forebath or
added to certain developers. Wetting agent may be added.

Pinacryptol Yellow. (Cloak & Dowdeswell.) (1-gm. tubes to make
2,000 c.c.s. of working solution.) Used as forebath only. Particularly

recommended for use with panchromatic materials and colour film,

but see note above. Wetting agent may be added.

P.A.C. Desensit N. (P.A.C. (Photographies) Co. Ltd.) Does not

stain, fog, or affect the latent image. For use as a forebath, dilute

the stock solution as supplied with four or more volumes of water

and bathe the film 30—60 seconds. Can also be added to the developer.
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For a fast pan emulsion add 20 c.c.s. per litre. Green safelight may
be turned up after 30 seconds.

P.A.C. Desensit P. For developing papers in a bright light. Add
5 c.c.s. to a litre of developer. After 30 sees, immersion a bright

orange light is safe for bromide paper, bright yellow for chloro-

bromide, or ordinary room light for contact (gaslight) paper. An
acid fixing bath removes any slight yellow stain.

HYPERSENSITISING,
INTENSIFICATION

It is possible, within certain limitations, to increase the effective speed
of a sensitive material by treatment either before exposure, or between
exposure and development. Fantastic claims have been made for

phenomenal speeds so obtained, but it can be taken that the maximum
possible increase for all ordinary purposes is little more than one stop

—

twice the normal speed or a little over, and this only under certain

conditions. For a full discussion of the subject the reader is referred

to the paper by G. S. Moore, " The Last Ounce of Speed ", Phot. /.,

88A, 239-243, Nov. 1948.

Hypersensitising, or treatment before exposure, can be achieved in

three ways: pre-bathing in ammonia; subjecting to mercury vapour;
and pre-exposure to a controlled intensity of light for a time just no*
sufficient to cause fogging.

The Ammonia method is applicable to certain panchromatic plates,

and is the only one of use for anything but astronomical or other
work calling for long exposures. Moreover it increases only the colour
sensitivity, not the general sensitivity to blue light. For this the

material is bathed for 4 minutes in:

Alcohol 90 per cent, or pure methyl alcohol ... 25 c.c.s.

Concentrated ammonia 3 c.c.s.

Water to 100 c.c.s.

and dried rapidly at room temperature. The material must be used
without delay. Similar hypersensitisation results from washing for

5 minutes in running water or several changes instead of bathing in

ammonia. The water must be free from chlorine.

Exposure to mercury vapour sometimes achieves some 2-3 times

increase, but it is unreliable, liable to lead to fog, and is most effective

for long-exposure work.
Pre-exposure to light for about 1 /25th second for a time just sufficient

to show a perceptible increase in fog results in an increase in speed
for long-exposure work. It is of no use for ordinary short exposures.

Intensification is an intensification of the latent image after exposure,
the effect of which is to increase the effective speed of the emulsion.

It may be achieved by bathing in various reagents; by exposure to

certain vapours; or by exposure to light of controlled intensity.

Exposure to light is the simplest and most reliable method and
provided it is systematically carried out will safely increase the speed
of many materials without excessive contrast or graininess. In con-
tradisiinction to pre-exposure, hypersensitising it is most effective for

short exposures of 1 /25th second or less. The colour of the fogging
light is immaterial, and the most convenient source is a safelight of
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such intensity and size that at about 6 ft. an exposure of \ to 1 hour
gives about double the normal fog level. The speed increase is greatest

when development is not carried to a high gamma.
Exposure to vapour of mercury at normal temperature for a period

of some 24 hours is often effective for ordinary short-exposure work,
but the results are not reliable or predictable.

Sulphur dioxide vapour, produced by mixing equal quantities of

10 per cent, solutions of anhydrous sodium sulphite and of acetic

acid, for 24 hours in a closed container, with free access of the vapour
to the film, gives useful latensification with some materials, but with
others it leads to excessive fog, unreliable results, and little speed
increase.

Bathing in a solution of 3.4 per cent, sodium sulphite and 0.5 per

cent, potassium metalsulphite with subsequent development with
vigorous agitation in 1D-2 developer for 3£ minutes at 68° F. gave
two-fold latensification with Ilford HP-3 film at a low gamma, but

over gamma 0.8 the speed increase diminishes.

NEGATIVE DEVELOPERS
Note on Developer Poisoning

Developer poisoning usually manifests itself by a local reaction

on the fingers, commencing as "itching" which may go on to

a dermatitis. This may be due to two causes, allergic where
there is a sensitivity to any of the chemicals used or to the high
alkalinity of developers. Metol is an example of the first type of
reaction, and as the normal pH of the skin is roughly from 4 to 6,

the constant use of solutions pH8.5 to 11 is likely to influence

the causation of a dermatitis. Prevention may be achieved by
wearing gloves (this is not to be recommended for use over long
periods, as there is danger of maceration of the epithelium).

The ideal protective is a barrier cream. In most cases the Innoxa
barrier cream for wet work, obtainable at all chemists, gives adequate
protection, but readers who continue to experience trouble are advised
to write to Innoxa (England) Ltd., 233 Balls Pond Road, London,
N.l, for their booklet. In such cases Innoxa are prepared to supply
a free sample of a suitable cream for trial.

The hands should be washed thoroughly with toilet soap and hot
water after using any photographic solution.

Should itching or superficial dermatitis develop the following
cream is useful

:

Calamine grains 50
Zinc oxide ,, 20
Liquid paraffin minims 5

Lanette Wax SX emulsion ... oz. 1

This forms an easily applied emulsion and if the itching is not
controlled 2 per cent. Phenol or Menthol may be added.

The standard preparation of Calamine Lotion is often of use
alone or if the skin is broken Lin. Calaminae Co. B.P.C. can be
applied.- Should sepsis develop a skin physician must be con-
sulted.
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The Choice and Qualities of Developers
It is often argued with considerable truth that the number of developer

formulae published in the Almanac and other standard works of
reference is far in excess of that required by the average photographer.
It is, indeed, quite possible and successfully practical regardless of
subject to carry out the development of all types of plates and films,

and further to make the necessary prints on any type of modern devel-

oping paper, using a single well-balanced M-Q developer of the
Ilford ID-36 or Kodak D-158 type. With such a formula, the only
adjustment necessary is the amount of water added to the stock solution

and the discriminate addition of potassium bromide in certain cases.

How then do we justify the array of formulae, relatively small
though it is, which appear in the following pages ? First must be
considered the newcomer to photography, who regardless of sound
advice will be tempted to experiment with almost every formula
which comes his way. Secondly, there is the expert who desires to

find always his favourite formula in the current Almanac, and at the
same time be apprised, particularly in the case of fine grain developers,

of any change that has taken place in developing technique. It

should, however, be understood that each Almanac formula is typical

of a distinct type, and the whole selection is representative of the
best of such types in common use to-day. The only duplication
is in the manufacturers' formulae included, all of which are highly

recommended M-Q developers likely to be used for special purposes.
However carefully the process of development is carried out, the

presence of so many variable factors introduces a fortuitous element
which tends to defeat any but the most determined and systematic
effort to obtain absolute accuracy. For example, errors in timing;
incorrect recording of temperature, or its fluctuation during develop-
ment; an inaccurately compounded developer, or its exhaustion or
age; the use of stale or poor quality chemicals: all are influential

factors in the course of development. Add to these influences

exposure faults, and the rare but possible slight variation of speed
and development rate of any make of film and plate from batch
to batch, and we are faced with a formidable list of variables any one
of which can seriously affect consistency in negative production.
Furthermore, each distinct type of film and plate has its own develop-
ing speed. Similarly, each developer possesses its own velocity or
rate of development; hence the problem is to arrive at the correct

development time for individual types of sensitive material under
widely different conditions. Taking the sum total of available British

films and plates, it will be found that no fewer than 16 time groups
are necessary for the correct development of each type. Since,

however, the consecutive time variation in such a large number of
groups is in some instances but a fraction of a minute, it is possible

to reduce the group numbers considerably. Certain calculators

and the manufacturers of proprietary developers limit such groups to
from five to eight, although the value of the development times so
derived is often considerably reduced by lack of reference to any
specific degree of negative contrast or gamma. Actually, the most
reliable method of obtaining accurate development time is by
reference to the makers' development time-gamma curves, but since

these only apply to certain formulae, a series of groups associated
with some particular gamma value should be available. Now it is
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well known that all plates and films develop to a maximum degree,

as regards tonal scale and density, known as gamma infinity. As
a practical degree of development this means a time in which develop-
ment is the maximum consistent with a minimum of fog. By adopting
practical gamma infinity as a development standard, therefore, we
can be assured that a first test with a new type of film and a different

developer will not be under-developed; it will be an easy matter on
future occasions to relate exposure with a shorter development time
until a negative of the required gradation or gamma is obtained.

In regard to the Almanac formulae developing times, it was
decided after careful consideration to limit the film and plate groups to

four, which our experience has shown us to be sufficient guide to the
first use of a new formula or film. Alongside these group items will be
found developing times for certain well-known fine grain formulae,

including the various group numbers for Johnson's and Burroughs
Wellcome fine grain and other developers. Development times for
" Promicrol " and Ergol, and for * Capitol ' for attaining maximum
emulsion speed, are given in separate tables. The list of sensitive

materials is not complete, but is representative of plates and films

used most frequently by professionals and amateurs, being also those
with which we have had intimate experience.

Some anomalies will be found when comparing developing times
as given by manufacturers of various developers and sensitive materials.

Less confusion would arise if in all cases such developing times were
given in association with some definite value of gamma. In the case
of Uford and Kodak films and plates valuable information can be
obtained from the gamma-development time curves obtainable
from these firms. Since these times are only for a limited number of
recommended developers, this information is of little use as applied
to other or proprietary developers. However, a careful study of the
groups and times given should furnish sufficient information to guide
the worker in early stages of experience with a new formula and
previously untried plate or film. Remember that in early stages of
development, and particularly in short time dish development, timing
must be more accurate than when developing to maximum gamma.
An important operation about which there is no general agreement

is the degree of agitation to be given during development. The times
given for Almanac tank developers are based on thorough agitation

for one minute initially and twice later at evenly spaced intervals during
the remaining time. For dish development slow, but continuous
rocking is recommended. If intermittent agitation at, say, one minute
intervals is given, the times for Almanac formulae may be reduced
by 15-20 per cent.

Always remember that subject contrast exposure value, and
development are co-partners in the production of the perfect negative,

and since threshold or shadow densities are important in relation to

negative contrast, slightly more exposure may be necessary when
developing to gamma values lower than usual. Some developers,

such as Kodak D-76, maintain the full emulsion speed of the film and
give good threshold expression at an early stage of development,
whilst others with poor threshold developing power give a virtual

emulsion speed reduction.

In this short introduction, we have endeavoured to point out the
difficulties of maintaining the correct relation between all the variable
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factors which must be considered step by step from initial exposure
to the finished negative. The same introduction should, therefore,

serve to emphasise the futility of hoping to arrive at any correct

developing times without first gaining considerable experience of the

character and behaviour of the sensitive materials and developers
selected.

FILM AND PLATE GROUPS AND
DEVELOPING TIMES

The Almanac groups given below are for formula? given in the
following pages. Johnson's group numbers refer to all that Company's
products in addition to those manufactured by Burroughs Wellcome
under the name ' Tabloid ' brand. The times give for " Promicrol

"

on page 270 have been supplied by May & Baker as the result of their

tests on a number of sensitive materials, whilst the times given for

"Microdol", D-76, D-23, D-25, D-61a, and DK-20 are for Kodak
sensitive materials only. ID- 11 is identical with D-76 and the

developing times for a number of Ilford and Kodak Plates and
films are given under this combined heading.

From the various times given for different developers it should not
be difficult to estimate fairly accurately the development times required

for films and plates against which individually there is no time given.

All development times are for 68° F.

P= Plate. SF= Sheet Film. RF=Roll Film. M=35 m/m Miniature
Film.

Almanac Groups

The Group Numbers below apply only to the
standard formulae* given on pages 290-2)5 for
which the standard (Group 4) developing times are
tabulated beside the formulae.

QC

Group 1
Reduce developing times given

by three quarters

Criterion Ordinary P
Ilford N8.30 Fine Grain Ordinary Series 2 SF

N.30 Ordinary P
G.30 Chromatic P

Kodak B-40 Fine Grain Regular P

Group 2 Reduce developing times given
by one half

Ferrania Super Panchro P3 M
Ilford Special Rapid P

„ R.20 Sre ial Rapid Pan P . .

„ Selochrome P
„ Orthotone P
., Pan F. M

Kodak O 250 Rapid Ortho Metallographic P
„ P 300 Special Rapid Pan P
„ P 1500 Lightning Pan P 3f
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Almanac Groups

The Group Numbers below apply only to the
standard formulae given on pages 271-276 for
which the standard (Group 4) developing times are
tabulated beside the formulae.

.«8

*2*

<*

I
6 Q Q DC

min min min min min

_ - Reduce developing times given
Group 3 by one quarter

Bauchet Hyperchromatique RF 5 1

!

„ Hyperpan RF 5
; — — — - —

Crumiere Super Aviachrome RF 4 — _..

„ Aviapan RF 4 _... - - — —
DufayOrthoRF 4 — .

—

— —
„ PanRF 4 — — —

Super 50 Pan RF 5 — 13 —

•

Ferrania Ultrachromatica RF ... 4 —
Super Panchro RF 5

S2M 5

Gevaert Superchrome SF & RF
P

., • „ 30 P, SF&RF

5

6
5

27 SF, RF&M 3 — —
Gevapan 33 RF 6 — — — —
Microgran Panchro P 4 — — — — •

„ RF 3 — — _ -

„ M 3 — — . -
Panchromosa P, SF, RF & M 5 — — —
Superchromosa P 4 — . —
Gevachrome P, SF & R.F 5 — —

llford Soft Gradation Pan P 6 — 10 —
„ R.10HP3P 5 — 9 — .

—

._.

„ HP3 M 6 — 10 .

„ SF 6 — 9 _ .

„ FP3 RF 4 — 8* — —
„ M 4 — 8 J — —
„ SF 4 — 10" —

Selochrome SF 4 — 74 — — —
RF 5 — 9 — —

Kodak Commercial Fine Grain SF — 7i 5J 3

„ Commercial Ortho SF 5 13 10 7*
O 800 Speed Super Ortho P 5 11 13 — 7
P 1200 Super Pan Press P 5 II 11 6
Super Panchro Press SF 6 10 9 — 5i
PlusXRF 5 10 9 — 7

„ „ M 5 12 11 16 18 —
Panatomatic X SF 3 15 13 6*

„ RF 4 16 II 16 18 8

„ M 4 17 II 13 11 —
Verichrome RF 5 10 9 16 18 7

Super XX RF 5 14 12 16 18 12

Lumiere Super Lumichrome R F 5 — — — — —
„ Lumipan RF & M 6 —

Developing times
Group 4 as given

7 _Crumiere Aviapan RF
Gevaert Gevapan 33° P, SF & M 6
llford Zenith P 6 — 12 — —

,, Hyperchromatic SF 6 — 14 — — —
„ G8.30 Commercial Ortho SF 2 — 12 — — —
„ HP3 RF 6 — 10 — — —
„ HPS P — — 14 — — —
„ HPSSF — 14 — — —

Kodak Ortho X SF 6 13 14 — — 11

„ Super XX M & Bantam 7 14 11
1
22 24 —

., Super XX SF... 5 13 13 — — 8
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DEVELOPMENT TIMES FOR " PROM1CROL *

Development time Development time
in minutes for in minutes for

Emulsion Type gamma stated Emulsion Type gamma stated

0.6 0.7 0.8 0.6 0.7 0.8

Adox Ilford

Pan 32° RF 9 11 13 Hyperchromatic . .

.

SF 14 18 22
Pan 30° RF 9 11 13 H.P. 3 SF 12 16 20
Pan 28° M 5* 7* 10 H.P. 3 RF 8* 10 13

Pan 32° M 7 9 11* H.P. 3 M 8 9* 11*
Pan 24° M 5 7 9 H.P. 3 P 8* 10 12

Agfa F.P. 3 RF 8* 11 14

Isopan F ... RF 16 22 26 F.P. 3 M 7* 10 13

Isopan F ... M 4* 6 7 Selochrome SF 11 14 18

Isopan ISS RF 16 24 28 Selochrome RF 7* 10 13

Isopan ISS M 6* 7* 9 Pan F M 5 7 9

Isopan FF
Ansco
Super Press

M 6 7* 9* H.P.S P 9* 12 15
Press Ortho Series 2 P 11 14 18

RF 15 20 26 Selochrome
Soft Gradation Pan

P
P

10 12
13

15
16

Barnet Special Rapid Pan... P 6 8 11
Super Speed Ortho SF 12 16 21 Special Rapid P 5 7 10
Ultrapan SF 11 20 —

Zenith P 5 7 10
Ultrasensitive Pan... P 9 11 14 Kodak (U.S.A.)
Soft Pan P 14 19 — Super XX RF 10 13 15
Special Rapid Pan... P 4* 7 10 Super XX M 7* 9 12
XL Super Speed Pan P 8* 10 12 PlusX M 9 11 14

Bauchet Verichrome RF 8* 11 14

Hyperpan Special Kodak (Canada)
Rapid RF 7 9 11* Super XX RF 10 11* 14

Crumiere PlusX RF 12 14 17

Aviapan

Dalco
Spectropan
Mezzopan
Mezzochrome

RF 10* 12* 14* Verichrome
Super XX

RF
M

10
14

12*
16

15
19

RF
RF
RF

13

12*
13

17

15*
16

22
19

22

PlusX
Super XX
Super Panchro Press
TriX

M
SF
SF
SF

9
10
14
13

10*
12
17
15

13
15
20
18

Dufay Kodak (France)
Ortho RF 8 10 12 Super XX RF 16 27 —
Pan ... RF Hi 17 — Verichrome RF 10 12 14

Ferrania Panatomic X RF 10* 13 15

Ultrachromatica ... RF 6* 8* 10* Panatomic X M 7* 11 13

Superpanchro S.2 ... M 5* 6* 7* Super XX ... M 6* 8 11

Superpanchro P.3 M 5 5* 6 Kodak (Great Britain)

Superpanchro 32 ... RF 7 8* 10 Super XX SF 10 13 20
Superpanchro 28° . .

.

RF 12 14 16* Super XX RF 11 18 —
Super Rapide 32° . .

.

P 7* 9 11 Super XX M 7 9 12

Gevaert Panatomic X SF 10 13 20

Gevapan 33 RF 6 8* 10* Panatomic X RF 7 8 10

Gevapan 33 SF 15 17 20 Panatomic X M 7 10 15

Gevapan 33 M 8 10 12* Commercial Ortho SF 7 10 12

Microgran RF 6* 8 10 Ortho X SF 9* 11 14

Microgran M 5 6* 8 P. 1500 P 7 9 1

1

Superchrome RF 9 11 14* P. 1200 P 9 12 19

Superchrome SF 11 13 16 PlusX RF 7 10 14

Superchrome P 7 8* 10 PlusX M 7 9 12

Panchromosa RF 5 6* 7* Verichrome RF 9 11 14

Panchromosa M 7* 9 10* Lumiere
Panchromosa P 6 7* 9* Altipan RF 12* 16 23

Granville Lumipan RF 16 23 27

Finachrome RF 6* 8* 10 Mimosa
Hauff Panchroma RF 11 13 16

Pancola RF 7 9 11 Perutz

Pancola M 8 10 12 Perpantic RF 5* 7* 10

Pancola Super RF 10 12 14 Peromnia ... RF 4* 6* 8*
Pancola Super M 10 12 14 Perpantic ... M 5* 7* 10

Pancola Granex ... M 8 10 12 Peromnia M 5* 7* 10

Ulcroma RF 8* 11 13 Pergrano M 3 5* 7*
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One- and Two-Solution Developers

The following metol and metol-hydroquinone formulae are given
in one-solution form, but the two-solution form is preferable on
account of its better keeping properties. In both formulae instruc-

tions are given for so dividing them, in which case it should
be noted that the A solution containing the developing agent will

be still better preserved if a small quantity of acid is included.
Either citric acid or potassium metabisulphite is suitable, 5 to 10
grains per 20 ounces of solution being sufficient. If this course
is adopted the B solution should contain an added quantity of
alkali to neutralise the acid. Five grains of citric acid is

neutralised by approximately 10 grains of sodium carbonate
crystals, whilst 5 grains of metabisulphite requires 12£ grains of the
same alkali.

Metol *
Development Times

—

Minutes
Metol

Sodium sulphite,

cryst.

Sodium carbonate,
cryst.

Potassium bro-
mide

Water, to make

75 grs.

(17 gms.)

1£ ozs.

(125 gms.)

1| OZS.

(175 gms.)

8 grs.

(1.8 gms.)

10 ozs.

(1,000 c.c.s.)

65° 70° Dilution

7 6 1 Developer
to 2 Water

18 15 1 Developer
to 5 Water

38 30 1 Developer
to 10 Water

A clean-working developer giving soft gradation and full shadow
detail. Excellent for portraits and subjects of strong contrast.

Two-Solution Metol
A clean-working developer giving soft gradation and full shadow

detail. Excellent for portraits and subjects of strong contrast.

The single solution keeps in good condition for several weeks
but for intermittent use it is best made up as follows: In the
volume of water prescribed for the single solution— 10 ounces
(1,000 c.c.s.)—dissolve the metol, sulphite and bromide, plus acid

is used, and label this " Solution A ." Into an equal volume of
water dissolve the carbonate and label this " Solution B ." One
part of A combined with 1 part of B will then be equal to 1 part

of the single solution plus 1 part of water.

Under-exposure may be successfully dealt with by increasing

the quantity of B. For over-exposure decrease the ratio of B
with added bromide, and in severe cases develop in Solution A
only.

B. J. Universal M-Q Formula
Metol 7 grams. i oz. (3.15 gms.)
Hydroquinone 28 grams. 1 oz. (12.6 gms.)
Sodium sulphite anhyd. 125 grams. 4^ ozs. (56 gms.)

"140 grams. 5 ozs. (63 gms.)

4.5 grams. 70 grains (2 gms.)

2,225 c.c.s. 80 ozs. (1 ,000 c.c.s.)

Sodium carbonate anhyd.
Potassium bromide
Water
* For note on preparing metol solutions see page 277.
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65° 70° Dilution

8 mins. 6J mins. 1 : 2 DISH

13 mins. 10 mins. 1 : 5 TANK

22 mins. 17J mins. 1 : 10 TANK

A well-balanced formula of normal contrast suitable at appropriate
dilutions for plates and films of all types, also for bromide, chloro-
bromide, photomechanical, and document papers.

For bromide and chloro-bromide papers dilute with 2 or 3 parts

of water and develop for 2 minutes at 65° F.

For photomechanical and document papers use at full strength

or diluted with an equal part of water. Average development times

1J-2 minutes at 65° F.

For line and process films use at full strength or diluted with an
equal quantity of water. Average
development times 2 to 4 minutes
at 65° F.

For normal negative develop-
ment dilution to give dish,

medium or long time tank times
may be as here given

:

Two-Solution Metol-Hydroquinone

The above developer keeps in good condition for several weeks, but
for intermittent use it is best made up as follows:—In the volume
prescribed for the single solution—10 ounces (1,000 c.c.s.)—dis-

solve the metol, sulphite, hydroquinone and bromide, plus acid

if used, and label this "Solution A." Into an equal volume of
water dissolve the carbonate and label this " Solution B. " One
part of A combined with 1 part of B will then be equal to 1 part

of the single solution plus 1 part of water.

Hydroquinone-Caustic Process Developer

A. Sodium bisulphite 110 grs. (25 gms.)
Hydroquinone 110 grs.

Potassium bromide ... 110 grs.

Water, to make 10 ozs.

Caustic soda 200 grs.

Water, to make 10 ozs.

For use mix equal parts of A and B and develop for 2 minutes
at 65° F. Rinse well before acid-fixing to avoid stain.

B.

(25 gms.)

(25 gms.)

(1,000 c.c.s.)

(45 gms.)

(1,000 c.c.s.)

Single-Solution Hydroquinone-Caustic

Kodak D-8 Formula.

Sodium sulphite cryst.

Hydroquinone
Caustic soda
Potassium bromide
Water

787 grs. (180 gms.)
197 grs. (45 gms.)
164 grs. (37.5 gms.)
131 grs. (30 gms.)
10 ozs. (1,000 c.c.s.)

For use take 2 parts stock solution to 1 part water. Develop
for 2 minutes at 68°F. This developer keeps for several weeks
bottled, and retains its energy for several hours in the open dish.

Without loss of density, the caustic soda may be reduced to 28 grams
(122 grs.) in which case the stock solution will keep still longer.

With caustic soda in above reduced to 18 gms., this formula
becomes D-178, suitable for graticules, using Kodak Maximum
Resolution plate. At same dilution, develop 3-4 minutes at 68° F.
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Maximum Energy Developer

(Kodak D-82)

Recommended for under-exposures.

Water (about 125°F.) 1\ ozs. (750 c.c.s.)

Wood alcohol £ oz. (48 c.c.s.)

Metol 60 grs. (14 gms.)
Sodium sulphite (anhydrous) ... 230 grs. (52.5 gms.)

or crystallised 460 grs. (105 gms.)
Hydroquinone 60 grs. (14 gms.)
Caustic soda 38 grs. (8.8 gms.)
Potassium bromide 38 grs. (8.8 gms.)
Cold water, to make 10 ozs. (1,000 c.c.s.)

Develop from 4 to 5 minutes at 68° F. (20° C).

In cases where this developer is found to produce excessive contrast
or give rise to fog, a pyro surface developer or a highly accelerated
metol developer will probably give satisfactory results.

Amidol
Amidol gives negatives of soft to normal contrast with good shadow

rendering. Its keeping properties depend largely on the age and
condition of the dry substance. It is best to regard its maximum
life in solution as about three days, although weakly alkaline amidol
may only last a few hours. It is said that certain acids will preserve
amidol, but there seems little advantage in preserving a developing
solution which is so easily and quickly prepared.

Amidol

Sodium sulphite,

cryst.

Potassium bromide

Water, to make

Glycin

30 grs.

(7 gms.)

240 grs.

(55 gms.)

6 grs.

(1.4 gms.)

. 10 OZS.

(1,000 c.c.s.)

Developing Times—Dish
Minutes

Sodium sulphite,

cryst.

Glycin

Sodium
cryst.

Water, to make

600 grs.

(137 gms.)

... 120 grs.

(27.5 gms.)

carbonate 600 grs.

(137 gms.)

10 ozs.

(1,000 c.c.s.)

65° 70° Dilution

12 10 1 Developer
to 1 Water

Development Times;

—

Minutes

65° 70° Dilution

8 6 1 : 2 DISH

15 11 1 : 4 TANK

52 40 1 : 15 TANK

Dissolve the chemicals in the above order. Glycin is only highly

soluble in alkalis, therefore it will not completely dissolve until the

carbonate is added.

At extreme dilutions an excess of sodium sulphite may cause fog

and dichroic stain with some plates and films. In this event the

sulphite should be reduced to an amount equal to that of the glycin,
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Glycin is similarly susceptible to other silver halide solvents, including
ammonia and its salts, hypo and the thiocyanates. It gives clean fog-

free negatives of brilliance, but falls short somewhat in threshold

energy. This may be compensated by adding to the above formula
10 to 15 grains of metol. For gross over-exposure, extreme dilution

to 1 in 30 or 40 at a temperature of 55 degrees will give remarkable
compensation. For general use no bromide should be included.

Paraminophenol

A. Paraminophenol | oz. B. Sodium sulphite 45 grs.

hydrochloride (75 gms.) (cryst.) (10 gms.)

Water, hot ... 6 to 7 ozs. Sodium carbonate, 150 grs.

(600 to 700 c.c.s.) dry (35 gms.)

Water ... 2 ozs.

Filter this solution, if necessary. (200 ccs.)

Add B to A. The paraminophenol base is thrown down. When
mixture is cool, filter off the deposit on cloth, and let the paste dry
until its bulk is not more than 3 ozs. (300 c.c.s.).

Then, in a graduate, mix it with 1 oz. (100 c.c.s.) of soda
bisulphite lye 35° B., and add strong solution of caustic soda
of 40° B. (about 50 per cent.) until the base is just dissolved. Water
is then added to make 5 ozs. (500 c.c.s.). The solution is diluted

20 to 30 times for use.

Paraminophenol Tropical Developer
For temperatures up to 95° F.

Sodium sulphite 2 ozs.

pJSoph.no. "
MC Development Times-

hydrochloride (7 gms.) Minutes
Sodium carbonate 2£ ozs.

(cryst.) (125 gms.)

Sodium sulphate 2-4 ozs.

(cryst.) (100-200 gms.)

Water, to make ... 20 ozs.

(1 litre)

At very high temperatures, dish development is recommended
owing to the possibility of air bells. The developer should be
poured quickly and evenly over the film and the dish rocked
continuously. Immediately after development and before fixing

the film should be hardened in the following solution.

Sodium sulphate cryst 1J ozs. (150 gms.)
Formalin solution 3 drachms (20 c.c.s.)

Sodium carbonate cryst. ... \ oz. (20 gms.)
Water 10 ozs. (1,000 c.c.s.)

Sodium sulphate may be added to any formula to prevent
swelling of the gelatine, to the extent of 4 ounces to 20 ounces
of solution. It has, however, the effect of slowing down
development, and to compensate this 20 per cent, should be
added to the normal times. Developer formulae should be
limited to such as will develop rapidly without fog, and for this

reason highly alkaline M-Q formula? are not the most suitable.

65° 75° 85°
|

95°

12 7 4 2*
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Without the sulphate and diluted with an equal quantity of
water, the above formula is suitable for subjects where soft contrast

is desired.

Pyro-Soda

B.J. Non-Staining Formula.

A. Pyro

Sodium sulphite

(cryst.)

Potassium meta-
bisulphite

Potassium bro-
mide

Water, to make

B. Sodium carbon-
ate (cryst.)

Water, to make

80 grs.

(18.3 gms.)

1J ozs.

(150 gms.)

80 grs.

(18.3 gms.)

20 grs.

(4.6 gms.)

10 ozs.

(1,000 c.c.s.)

1J OZS.

(150 gms.)

10 OZS.

(1,000 c.c.s.)

Development Times—Tank
Minutes

65° 70° Dilution

20 16
1 part A
1 „ B
1 „ Water

25 20
1 part A
1 „ B
2 ., Water

40 32
1 part A
1 „ B
6 „ Water

This old Almanac favourite has not only retained its popularity,

but has increased in favour in recent years. It is entirely non-staining
at normal dilutions and with full exposure and shortened development
to approximately half the above maximum contrast times, soft, fully

graded, enlarging negatives can be obtained.

In mixing the A solution, the sulphite and metabisulphite are dis-

solved first, in water that has been boiled for a few minutes, and
allowed to cool to about 120° F. (48° C.)- The pyro is then added slowly
whilst gently stirring the solution: then add the bromide if required.

Although the A solution keeps better than many other formulae
containing less sulphite protection, it is preferable to make up a
quantity which can be used up in say, 6-8 weeks. However concen-
trated the sulphite and metabisulphite may be, oxidation of these
preservatives will cause a considerable drop in pH value after long
storage. Combined solutions do not keep for more than an hour or
two, hence it is more economical to use small quantities in a dish

which must be continuously rocked. Used in this manner, the above
development times must be reduced by 30-40 per cent.

Some readers have expressed a desire to compare the present formula
with the original published prior to 1934. The above can be easily

converted to the old formula by omitting the bromide and reducing
the carbonate from 200 grams to 165 grams. Except for a slight

variation in development speed, little difference will be found in

comparison if the bromide is omitted in each case.

For further information regarding the behaviour and properties of
pyro generally, reference should be made to past Almanac articles:

"Pyro in Modern Developers" (1941) and "Pyro—Yesterday and
Today " (1949), both by R. B. Willcock. The latter article describes a
3-solution pyro-soda formula giving surface development and variable

image stain, and both contain information concerning the above
B.J. non-stain formula.
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Metol-Pyro-Hydroquinone

B.J. Formula.

Development Times

—

Minutes

A. Metol

Pyro

Hydroquinone . .

.

Sodium sulphite

(cryst.)

Potassium meta-
bisulphite

Potassium bro-
mide

Water, to make

B. Sodium carbon-
ate (cryst.)

Water, to make

20grs.
(4.6 gms.)

30 grs.

(7 gms.)

30 grs.

(7 gms.)

1J OZS.

(148 gms.)

20 grs.

(4.6 gms.)

20 grs.

(4.6 gms.)

10 ozs.

(1,000 c.c.s.)

1 £ OZS.

(150 gms.)

10 OZS.

(1,000 c.c.s.)

65° 70° Dilution

7 5

DISH
1 part A
1 „ B
1 „ Water

13 11*

TANK
1 part A
1 „ B
4 „ Water

16 14

TANK
1 part A
1 „ B
5 „ Water

In preparing the A solution, one-fifth of the sulphite should be
dissolved in three-quarters of the total bulk of hot water. In this,

completely dissolve the metol, then the remainder of the sulphite,

followed by the hydroquinone and bromide.
To one-quarter of the total volume of water (warm) first dissolve

the potassium metabisulphite, then the pyro and add this to the
solution first prepared.
An excellent developer for all subjects and equally suitable for

either dish or tank development. It is non-staining and due to the

pyro is particularly free from fog. With full exposure and develop-
ment to times a little shorter than those given, soft negatives full

of detail are obtained. Solution A will keep in good condition for

a very long time with frequent opening of the bottle, and with a
floating lid the combined solution will keep its energy for a week
or more. Precipitation in very cold weather may be avoided by
making up the solution to twice its volume.

Pyro

Metol

Pyro-Metol

40 grs.

Potassium meta-
bisulphite

Potassium bro-
mide

Water, to make

Sodium carbonate
(cryst.)

Water, to make

(9 gms.)

35 grs.

(8 gms.)

90 grs.

(20 gms.)

15 grs.

(3.5 gms.)

10 ozs.

(1,000 c.c.s.)

1J OZS.

(150 gms.)

10 OZS.

(1,000 ccs.)

Development Times

—

Minutes

65° 70° Dilution

9 71

1 part A
1 „ B
1 „ Water

12 n
1 part A
1 „ B
2 „ Water

18 15

1 part A
1 „ B
6 „ Water
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Dissolve the metabisulphite first, then the pyro and when that

is dissolved add the metol.
This developer gives both detail and density quickly and the

negatives are a brownish green colour, especially when the
developer is highly diluted, and in consequence they possess strong
printing quality. Staining is due to the intentional reduction of
preservative, to which also is due the rapid deterioration of energy
by oxidation when A and B solutions are combined. For this

reason pyro-metol is neither suitable nor economical for tank
development. Tanning action is due to oxidation stain, and may be
prevented if desired by adding sodium sulphite to the A solution.

Pyro Surface Developer

For Long Scale Subjects and Halation.

Subjects of excessive contrast can often be dealt with success-

fully by development to low gamma with a fine grain developer
or by the water-bath method. Where the contrast is very great

indeed, and particularly where halation is probable a pyro
developer with reduced alkali is very effective. The Kodak D-l
developer, at tank strength, with its carbonate thus reduced as below
has been strongly recommended.

B. Sodium sulphite ... 920 grs.

(cryst.) (210 gms.)

Water ... 10 ozs.

(1,000 c.c.s.)

C. Sodium carbonate 300 grs.

(cryst.) (70 gms.)

Water ... 10 ozs.

(1,000 c.c.s.)

For use take 1J ozs. (150 c.c.s.) each of A, B and C and dilute

with water to 20 ozs. (2,000 c.c.s.). Develop 30 to 40 mins. at 65° F.

.. Sodium bisulphite

Pyro

Potassium bromide

43 grs.

(9.8 gms.)

260 grs.

(60 gms.)

5 grs.

Water
<

(1.1 gms.)

10 ozs.

(1,000 c.c.s.)

" Anhydrous " and " Crystal " Conversions

To convert

:

Sodium carbonate anhyd. to cryst. multiply by 2.7.

Sodium carbonate cryst. to anhyd. multiply by 0.37.

Sodium carbonate monohydrate to anhyd. multiply by 0.855.

Sodium carbonate anhyd. to monohydrate multiply by 1.17.

Sodium sulphite anhyd. to cryst. multiply by 2.

Sodium sulphite cryst. to anhyd. divide by 2.

Hypo anhyd. to cryst. multiply by 1 .6.

Hypo cryst. to anhyd. multiply by 0.625.

Note.—Preparing Metol Solutions. As Metol is easily oxidised

but nearly insoluble in strong sulphite solutions, when preparing
developers containing it, first dissolve a pinch of sulphite in the

water at no more than 120°F., then add and dissolve the Metol.
Should the metol base tend to precipitate in a concentrated stock
solution, 10 per cent, of the water may be replaced by alcohol in

making up the solution. Alternatively acetone may be used to an
amount of 2£ per cent.
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MANUFACTURERS' FORMULA FOR SPECIAL
PURPOSES

D-72 D-19b D-158 D-163 DK-50 ID-2 ID-62 ID-36 ID-20

Metol 3.1 2.2 3.2 2.2 2.5 2 3 3 gm.
Hydroquinone ... 12 8.8 13.3 17 2.5 8 12 12.5 12
Phenidone — — — — — — 0.5 — —

t)

Sodium sulphite
(cryst.) 90 144 100 150 60 150 100 100 i 100

Sodium carbonate 1

(cryst.) 180 130 ! 186 i 175 — 100 162 187.5 1
160 „

Kodalk — ! —
i

—
i
— —

1
—

i

—
1 — 1 10 ..

Ilford IBT |
: !

| |

Restrainer soln.
j

— — ! — | — —
j
20 i —

!
- c.c.

Potassiumbromide 1.9 4
| 0.9 I 2.8 0.5 2 2 0.751 4 gm.

Water to 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 litre

D-72 (Kodak).—A universal developer suitable for plates, films

and papers. The following dilutions with water are given by Crabtree
and Matthews. Press negatives, 1:1, dish 4 mins., tank 5 mins.
Bromide papers, 1 : 4, 1-1/2 mins.

D-19b (Kodak).—A high contrast developer for X-ray and aero
films, also useful for general industrial photography. Used un-
diluted at 68°F., the average time for tank development is 5 mins.
Suitable also for photomechanical and document materials. A well

balanced developer of good keeping properties.

D-158 (Kodak).—Primarily the developer for " Velox " paper.
Recently recommended by Kodak Ltd., as a developer for

photomechanical and document copying materials replacing D-154.
Dilute 1 : 1 for use with above materials.

D-163 (Kodak).—Mainly a bromide and chlorobromide paper
developer, replacing the old D-157 -formula. For papers and lantern

plates it is used diluted 1 : 1, 1 : 2 or 1 : 3 according to the brilliance

or contrast required, development times being from 1-1/2 to 2 mins.
at 68°F. Useful also as a negative developer diluted 1 : 3, giving

good contrast and brilliance. Develop 4-6 mins. in a dish and 5-8

mins. in a tank at 68°F.

DK-50 (Kodak).—A normal contrast developer suitable for all

types of plates and films. Particularly suitable for commercial
and engineering subjects. Clean working and fog free, giving

excellent gradation on super-speed plates and films. The presence
of "Kodalk" as the alkali prevents hot weather blistering of
the emulsion in the acid fixing bath. Use without dilution at 68° F.

and develop for about 3 minutes.
ID-2 (Ilford).—The standard M.Q. developer for films and plates,

and a non-caustic developer for high contrast graphic arts films and
plates. For normal use dilute 1 : 2 dish and 1 : 5 tank. For line and
screen work use at stock solution strength.

ID-62 (Ilford).—A general purpose P.Q. formula for films, plates,

and papers. Contains no metol. For films and plates dilute 1 : 3

dish and 1 : 7 tank. For contact papers, contact and special lantern

plates dilute 1:1. For enlarging papers and warm-black lantern

plates dilute 1:3.
ID-36 (Ilford).—A universal M.Q. developer for films, plates, and

papers. Recommended as the standard formula for contact papers
and for; Ilford Contact and Special Lantern Plates. For films and
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plates dilute 1 : 3 dish and 1 : 7 tank. For contact papers, Contact
and Special Lantern Plates dilute 1:1.

FINE GRAIN DEVELOPMENT
Probably one of the best indications of the success of a formula,

group of formulae, or some special technique is to note the
acceptance or rejection of such by workers of the highest status.

This is particularly true of miniature photography, in so far as

the developing technique of foremost exponents gives an accurate
indication of modern successful trends. By such indications it

would appear that only a relatively small number of well-tried

and therefore reliable formulae have survived the very many
which have appeared from time to time in recent years. It is

significant to note that most of those successfully used to-day
are comparatively recent introductions, as for example the various
formulae containing Meritol, and others introduced by leading
manufacturers of sensitive material. These excellent formulae,

producing as they do really good gradation with a minimum of
emulsion speed loss, have caused a decline in popularity of
p-phenylenediamine with its many disadvantages. Physical

development, too, has dropped somewhat into the background.
The classification of fine grain formulae remains, however,

practically the same, viz.: (1) Developers of medium fine grain,

such as Agfa 14 and 15, Kodak D.76 and the same firm's latest

D.23; (2) Superfine grain developers containing a special

developing agent such as p-phenylenediamine or Meritol, and
those containing a normal type of developing agent modified in

respect of concentration and supporting ingredients introduced to

reduce grain size. Of this latter type are the Kodak formulae
DK.20 and the latest D.25. All true fine grain developers have
the common characteristic of low alkaline energy which rarely

exceeds about pH8.8. Beyond this valud most developing agents,

even p-phenylenediamine and Meritol, leave the ranks of fine

grain developers and operate more or less normally according to

their respective reduction thresholds. p-phenylenediamine and
Meritol possess inherently fine grain properties, requiring

ordinarily no other aid, but formulae containing metol and
hydroquinone, as for example, D.76 and others containing metol
alone, as in DK.20, D.23, etc., depend largely on a silver halide

solvent, usually an excess of sodium sulphite, which is

occasionally combined with a small quantity of a more powerful
solvent such as potassium thiocyanate or an amine. Halide
solvents prevent the clumping or fusing of silver grains during
development, which fusion if not prevented will add materially to

grain size. Other factors must, however, be taken into considera-

tion. For example, the relation between concentration of the
reducing agent, silver halide solvent, and pH value is of vital

importance, and developing times are usually critical for maximum
fineness of grain. Over-development, particularly in the case of
developers containing a powerful silver halide solvent, such as
DK. 20, or p-phenylenediamine with a high sodium sulphite con-
tent, may result in a heavy layer of colloidal silver (a variety of
dichroic fog), a fact noted by R. W. Henn and J. I. Crabtree in
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their Kodak Research Report describing the new formulae D.23
and D.25. Such physically removed silver is said by these investi-

gators to give a diffused effect or lack of sharpness, which in the

latest D.25 formula is practically eliminated. " Microdol "—the

latest Kodak fine-grain developer—is again of advantage in this

respect. In addition it does not form a scum on exhaustion, exposure
to air or on replenishment: it has little tendency to precipitate in

hard water and produces notably low fog even with forced develop-
ment : it has a long working life which can be extended by simple
replenishment: and the increase in exposure which it calls for is

unusually small and can generally be neglected. Its activity is very
similar to that of DK.20—so that developing times are reasonably
short—and it is economical in use. It possesses the further advantage
that it can be converted into a developer in the ultra-fine-grain class

merely by an addition of Kodak Anti-fog Solution. Meritol is

deservedly popular by reason of its versatility, and is capable of
producing negatives comparable with p-phenylenediamine, but
without its toxicity and other disadvantages. It should be noted
that a number of so-called fine grain developers are really highly

diluted normal types of slightly reduced energy, which with cur-

tailed development to a gamma of, say, 0.6 to 0.8 following

correct exposure, will give a medium fine grain with a high degree
of resolution.

The choice of a fine grain developer depends largely on the

type of emulsion favoured and the degree of enlargement desired.

Many leading workers prefer as often as possible to use a

naturally fine grain emulsion of about 27 to 29 deg. B.S.I.

processed in say D.76 or similar type medium fine grain developer.

Others choose a rapid, relatively coarse grained emulsion, with

the slight increased exposure demanded by certain superfine grain

developers. The true seeker after fine grain, however, will

undoubtedly adhere to an inherently fine grain emulsion
developed in a superfine grain formula such as Meritol, DK.20
or D.25. For high speed press photography with a minature
camera, the choice is often a superspeed film of 32 deg. B.S.I,

or more, the full emulsion speed of which is required to be
maintained in a high threshold medium fine grain formula of the

D.76 class.

Attention is drawn to the various two-bath methods which have
culminated in the latest Meritol-caustic technique. Disregarding

many exaggerated claims made in respect of this last-named
method, it is capable of dealing successfully with known under-

exposure, particularly in high contrast subjects, and may in

certain cases virtually increase slightly the ordinary emulsion speed.

Considerable care is required in the mixing of fine grain

formulae, regardless of whether they are weighed out from bulk
chemicals or purchased ready packed. Water filtered from all

grit and sediment should always be used, or preferably distilled

water which has been boiled for several minutes to neutrality

(PH7.0).

The formulae below are selected from a very large number
published in recent years, and if used correctly will produce
negatives of the very highest standard in regard both to grain size

and quality.
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MEDIUM FINE GRAIN DEVELOPERS
Containing Metol, and Metol and Hydroquinone

This class broadly includes those maintaining fully, or nearly

so, the maximum rated speed of the emulsion with some slight

sacrifice of grain as compared with superfine grain formulae. Used
with inherently fine grain emulsions of medium speed, grain size

will be approximately that of coarser grain, rapid films, developed
in a superfine grain formula. Agfa 14 and 15 are two surviving

favourites, the last-named being a modification of Agfa 14

giving slightly more contrast. D.76 is Capstan 's well-known
formula, of which D.76b is a modification yielding a softer image.
D.76d, known as buffered borax, is another modification of slightly

finer grain than D.76, compared with which it does not give quite

the full emulsion speed. D.76d is largely used in motion picture

work.

i 2 3 4 5

Agfa Agfa,
14 15 D.76 D.76b D.76d

Metol 4.5 8.0 2.0 2.75 2.0 gms.
Hydroquinone — — 5.0 2.75 5.0
Sodium sulphite (cryst.) 170.0 250.0 200.0 200.0 200.0
Sodium carbonate (cryst.) 2.6 31.0 — — — „
Borax — — 2.0 2.05 8.0

Boric acid — — — — 8.0
Potassium bromide 0.5 1.5 — —
Water to 1 1 1 1 1 litre

Development Times.—Nos. 1, 3 and 4 are approximately the same
as for DK.20, whilst No. 2 requires about 25 per cent, less than these

times and No. 5 25 to 50 per cent. more. Developing times for

DK.20 and D.76 are given on pages 268-269.

SUPERFINE GRAIN DEVELOPERS
(Containing Metol)

This group of superfine grain developers worked out by R. W.
Henn and J. I. Crabtree of the Eastman Kodak Research Laboratory
are outstanding examples of modern fine grain formulae. Scientifically

designed, they give excellent gradation combined with minimum
grain size, which in the case of DK.20 and D.25 is very little if any
inferior to a p-phenylenediamine-sulphite formula. All are economical
in working and initial cost.

DK.20.—Introduced in 1938, this formula is of the low alkalinity

type containing potassium thiocyanate in addition to an excess of
sodium sulphite as a silver halide solvent. Compared with D.76,
an increase in exposure of about 20 per cent, is required equal to

about 1/2 camera stop larger. Gives some density depression at upper
shoulder of characteristic curve. Gamma recommended 0.7 to 0.8.

D.23.—This developer falls between the medium and superfine

grain groups: giving rather finer grain than D.76. Gives about 90 per
cent, of emulsion speed, but has greater over-exposure latitude since

the upper part of the characteristic curve does not shoulder off.

Consequently, there is less density depression at higher values and
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visual gamma is higher (more constant). Some over-development
gives greater contrast without undue increase of grain size.

Recommended gamma 0.8 to 0.9.

D.25.—Introduced in 1944, at the same time as D.23, this

exceptionally fine formula gives the very finest grain possible without
using a special developing agent such as p-phenylene-diamine which
it is said to equal in this respect with less emulsion speed loss.

D.25 operates at neutrality (pH7.0, obtained by buffering the sulphite

with sodium bisulphite). The characteristic curve is straight as in

D.23 and the negatives are proportionately graded. Emulsion speed
obtained is 50 to 60 per cent, less than with D.76 and so requires
about 1 camera stop larger, i.e. rather more than with DK-20. It is

important to note that the developing temperature must be maintained
at 77°F. Gamma recommended 0.7 to 0.8.

1 2 3

DK.20 D.23 D.25

Elon (or metol)
Sodium sulphite, anhydrous ...

Kodalk
Potassium thiocyanate
Sodium bisulphite
Potassium bromide
Water

5
100

2
1

0.5

1

7.5

100

1

7.5
100

15

1

gms.

litre

Developing times for above three developers at 68°F. (20°C.) for

DK.20 and D.23, and at 77°F. (25°C.) for D.25 are given on
pages 268-269.

MERITOL SUPERFINE GRAIN DEVELOPERS
All developers containing Johnson's Meritol rank as superfine

grain types, although grain size varies slightly according to the

composition of individual formulae.

No. 1.—Containing Meritol and sodium sulphite only, confers

the finest grain of the group and requires sensitive materials to

receive about 50 per cent, more than normal exposure, although
in the case of under-exposure quite good results can be obtained
by longer development which does not materially increase grain size.

No. 2.—Meritol-Metol. As with No. 1, this formula requires

that sensitive materials shall have about 50 per cent, more exposure
than normal, but the chief advantage of Meritol-Metol is its rapidity,

development times for which are only half those of No. 1

.

No. 3.—M.C.M. 100. As introduced by the Miniature Camera
Magazine, this formula combines exceptionally fine grain with good
developing speed which is midway between Nos. 1 and 2. It gives

high threshold expression and requires no increase over normal
exposure. Under-exposures are satisfactorily dealt with by increased

developing times.

Important Note.—It is emphasised that the backing on certain roll

films has a restraining effect on Meritol development, hence such
films should be given a preliminary soaking in plain water for about
three minutes with agitation. This treatment does not affect

development times.
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Formulae Containing Meritol

1 2 3

Superfine
grain

Meritol
metol

M.C.M.
100

Meritol
Metol
Sodium sulphite (cryst.)

Tribasic sodium phosphate (anhyd.)
Borax
Potassium bromide, 10% solution...

Water

16

180

1

13.7
2.3

180

16

176
2.9
2.3

2.5

1

gms.

CCS.
litre

Developing Times at 70
C
F.

Johnson's
Group 1 2 3 4 5 6 7

Superfine grain
Meritol metol...
M.C.M. 100 ...

9
5
8

10}
5}
9

12
6
10

13*
7

12

16*
8*
16

19*
10
18

24
12
20

minutes

Note.—M.C.M. 100 may be used diluted. If one part of the concentrated solution is

diluted with 9 parts of water, development should be increased to 3 times the normal
time.

See pages 268-269 for Johnson's Group List.

OTHER PROPRIETARY FINE GRAIN DEVELOPERS
Promicrol. May & Baker Ltd.

This ultra-fine grain developer powder contains an entirely new
combination of developing agents. Aided by the discriminate use of
some silver halide solvent " Promicrol " is said to give negatives
hardly distinguishable from p-phenylenediamine. Used for correctly

exposed films it attains full emulsion speed, but owing to a pronounced
property of emphasising shadow detail without adversely affecting

other tones " Promicrol " deals successfully with under-exposure. In
practice, this means that exposures based on double the normally
quoted emulsion speed ratings will give adequately exposed negatives
with satisfactory shadow detail. Unused working solution will keep
several months in full bottles kept away from the light. An interesting

booklet " Fine Grain Development " is issued gratis by the makers,
and deals with methods of using this developer economically at various
dilutions. Typical characteristic curves are also given.

Development times at 68°F. (20°C.) for gamma values of 0.6, 0.7
and 0.8 for a variety of materials are given on page 270.

Unitol. Johnsons of Hendon Ltd.

A concentrated liquid fine grain developer introducing a new system
of development based on the idea of using 1 ounce of fresh developer
to specified volumes of water, and discarding the solution after using



284 THE BRITISH JOURNAL PHOTOGRAPHIC ALMANAC 1954

once only. For dilutions giving total volumes of 6, 10, 16 and 20
ounces of working solution developing times are given below, but for

a complete range of such dilutions up to 25 ounces a special calculator

is available from the makers, price 4d. On no account should
restrainers or "improvers" be added to this developer. Keeping
qualities of " Unitol " are excellent, and the loss of emulsion speed
is approximately half a stop.

The following tank times are for agitation of 10 seconds every
minute up to 20 minutes, and over that time once every two minutes.
The developing times given below are for negatives of good enlarging
quality from average contrast subjects.

Developing times at 70°F. (21°C). For Johnson's group list see

pages 268-269.

Minutes

Johnson's Group 1 2 3 4 5 6 7

1 oz. to 5 ozs. water= 6 ozs. (dish) 3i 31 4* 5 6 7 8*

1 oz. to 9 ozs. water= 10 ozs. (tank) ... 5 51 7 8* 9f 11* 13!

1 oz. to 15 ozs. water=16 ozs. (tank) 8 n 11 13 15* 18* 22

1 oz. to 19 ozs. water=20 ozs. (tank) 10 iij 14 16* 19* 23 27

Microdot. Kodak Limited.

An extremely fine grain developer giving minimum effect on
emulsion speed. It has little tendency to form a sludge and has a very
low fog level even with forced development of fine grain films.
" Microdol " produces a slightly brownish image tone giving greater

printing contrast than is apparent to the eye. It keeps in good condi-
tion for several months in a tightly corked bottle.

Developing times for Kodak films and plates at 68°F. (20°C.) are
given on pages 268-269.

Johnson's Fine Grain Developing Powder

Suitable for all types of 35 m/m films, roll films and plates which
may be enlarged up to eight diameters without noticeable grain. No
increase in exposure is necessary.

Burroughs Wellcome * Tabloid ' Brand Fine Grain Developer

Yields fine grain negatives without the necessity of increasing

exposure and allows enlargements up to 10 diameters.

Developing times at 70°F. (21 °C), minutes.

Johnson's Groups 1 2 3 4 5 6 7

Johnson's Fine Grain Developing Powder ... 5 5* 6* 7* 9 11 13

' Tabloid * Fine Grain Developer:
1 pair of products in 2 ozs. (57 c.c.s.) water
1 „ „ „ „ 4 „ (115 c.c.s.) „

2*
5

2J
5*

3*
6*

31
7*

4*
9

5*
11

6*
13
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Burroughs Wellcome ' Tabloid ' Brand Fine Grain Developer.

If instead of using water only in the above " Tabloid" fine grain

developer, 1 pair of products are dissolved in each 2 ozs. of water
and an equal volume of 20 per cent, sodium sulphite solution added,
a developer giving much finer grain is produced.

Developing times at 70°F. (21 °C), minutes.

Johnson's Groups 1 2 3 4 5
| .6 7

Developing times 6 6i 8 9 11 13 15*

See pages 268-269 for Johnson's Group list.

PARAPHENYLENEDIAMINE DEVELOPERS
The standard paraphenylenediamine

published by Dr. Sease, are as follows:

(P.P.D.) developers, as

1 2 3 4

P.P.D
Glycin
Sodium sulphite (cryst.)

Water

10

180

10
1

180

10
6

180
1

10
12

180

gms.

litre

No. 1 requires at least four times normal exposure; No. 4 but
little more than normal, and the others an intermediate increase.

Development times vary, of course, according to film group, but
for such as are presented by Kodak Panatomic X and llford H.P.3
cut films, suggested trial development times at 65°F. are 45, 30, 22
and 22 minutes respectively.

RECENT SPECIAL FINE GRAIN DEVELOPERS
Two proprietary fine grain developers which call for special mention

have appeared during the past year. Both are notable in that they
give very fine grain without loss of emulsion speed, but in other respects

they behave very differently, and their possibilities have so far been
by no means fully explored.

Ergol (Photax Ltd.) possesses the advantage that it can be used at

a high temperature and developing times are short. It is claimed
that it enables some super-speed pan films to be exposed at six times
their rated speed. Tests in the B.J. laboratory showed that develop-
ment of a fast pan film in Ergol for 12 minutes at 77°F. will give an
emulsion speed identical with that obtained using D.23 for 15 minutes
at the same temperature. It may be justly claimed that Ergol enables
considerably increased speed rating to be used with short developing
times.

The following table, taken from the instructions issued with Ergol
developer, show the increased speeds for a number of materials by
developing at 77°F. with continual gentle agitation for the times
stated. Full instructions are issued, and these should be carefully

14
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followed, particularly as regards hardening after development, in view
of the softening effect of the high temperature.

Weston 1 With Weston With
Rated Speed develop- Rated Speed develop-

Film Weston using ment Film Weston using ment
Speed Ergol time of Speed Ergol time of

mins. mins.
Ilford Pan F 16 24 4 Agfa Isopan F 25 32 3

48 5 64 4
64 7-8 125 6

Ilford FP3 50 80 5 Agfa Isopan 64 125 4*
100 6 ISS 350 5
200 7 500 9
400 9

Ilford HP3 125 200 5 Ferrania 24 32 3*
400 7 Super Pan 80 4
600 9 P.3 125 6
800 10-12

Kodak Pan X 24 32 4 Ferrania 100 160 6*
50 5 Super Pan 200 7-8
100 7 S.2 400 9
200 9 800 11

Kodak Plus X 50 100 3 Gevaert 24 32 5

200 4-4£ Micropan 80 6
400 7 125 9

Kodak 100 200 4 Gevaert 100 160 9*
Super XX 400 7 Panchromosa 200 10

600 9 250 11

Agfa Isopan 5 10 2 Dufay Pan 29° 50 80 4
FF 20 2* 100 5

40 3 200 6
50 4 400 8

Capitol (Johnsons of Hendon Ltd.) is chiefly notable for the fact

that long continued development with it, while certainly it increases

the graininess, does not result in excessive contrast. Consequently
when used with normal exposures, and even exposures which are

under exposed by ordinary standards, Capitol gives fine grain and a
negative of excellent printing quality in which, on account of its long,

straight characteristic curve, highlights do not block up even on high
contrast subjects; with extreme under exposure on the other hand
long continued development with Capitol gives still a printable negative

at the sacrifice of some degree of fine grain, but with little increase of
contrast. Capitol will thus handle very well subjects of long tone
range which have been given the very minimum of exposure in order
to save the highlights. In particular, the selective effect of Capitol
in bringing up shadow detail is one of its special advantages. The
following table, taken from the instruction sheet, gives the development
times with a number of materials found to give the increased speed
ratings shown. Column A shows the meter settings found to give

negatives of similar quality to those obtained by normal M.Q. Borax
development following exposure at the makers' speed rating. Column
B is intended as a basis for experiment when the utmost speed is

required: they are based on actual tests, but users are advised to
confirm them with a few test exposures under their own conditions.
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Exposure Meter
Developing Times Settings for use with

FILM Mins. at 68°F.(20°C.) Capitol
(with Maker's
official Speed A B

Rating in °B.S.) Dilution Dilution Normal Settings

1+4 1+7 Settings for poor
light, etc.

AGFA
Isopan ISS (RF) ... 30° 8 10 33°/ 160 367320

to 16 co 20 35°/250 387500

FERRANIA
Super Pan P.3 (35 mm .)26° 10 13 30780 337 160

to 20 to 26 337160 367320
Super Pan S.2 (35 mm .) 30° 8 11 347200 377400

to 14 to 18 377400 407800
Super Pan 32° (RF) 31° 9 11 347200 377400

to 18 to 23 397650 4271250

GEVAERT
Gevapan 33 (35 mm.) 32° 7 9 367320 397650

to 14 to 18 387500 4171000
Gevapan 33 (RF) ... 32° 14 20 367320 397650

to 27 to 35 397650 4271250
Gevapan 30 (RF) ... 29° 12 15 337 160 367320

to 25 to 32 367320 397650
Gevapan 27 (35 mm.) 26° 13 17 29764 327125

to 25 to 33 327125 3*7250
Gevapan 27 (RF) ... 26° 12 15 29764 327125

to 22 to 28 337 160 367320
Gevachrome (RF) ^29° 9 11 327125 357250

to 18 to 23 357250 387500

KODAK
Super XX (RF) 31° 8 10 347200 377400

to 13 to 17 367320 397650
Plus X (35 mm.) ... 29° 8 10 317100 347200

to 17 to 22 337 160 367320
Plus X (RF) 29° 6 8 327125 357250

to 11 to 15 347200 377400
Verichrome (RF) ... 28° 8 10 317100 347200

to 15 to 20 337 160 367320

ILFORD
HP3 (35 mm.) 32° 11 14 357250 387500

to 22 to 28 387500 4171000
HP3 (RF) 32° 15 20 357250 387500

to 30 to 40 397650 4271250
FP3 (35 mm.) 29° 11 14 327125 357250

to 22 to 28 357250 387500
FP3 (RF) ... 29° 15 20 337160 367320

to 30 to 40 367320 397650
Pan F (35 mm.) 23° 10 13 25725 28750

to 18 to 24 27740 30780
Selochrome (RF) ... 3(T 10 13 347200 377400

to 20 to 26 377400 407800

PSEUDO-FINE GRAIN DEVELOPERS
Almost any normal negative developer will give medium fine grain

development if diluted sufficiently, that is, to an extent permitting

slow, surface development, which prevents grain fusion or clumping
to some extent. Half a century ago, inherently high contrast of
plates was controlled in this manner, hence the reduction of grain

accompanying such a method was not then of first importance.
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The modern application consists of diluting an M-Q or metol developer
so that a gamma of, say, 0.6 to 0.8 is attained in 30 minutes or more.
The Pyro Surface Developer given under " Negative Developers" is

in every way suitable, and the upper density depression, or
" shouldering off" resulting produces negatives very suitable for

enlarging. The water bath method, too, gives upper density control

with some reduction of grain size.

TWO-BATH FINE GRAIN DEVELOPERS
The two-bath formulae in vogue to-day for fine grain development

with reduced contrast and low gamma are lineal descendants of the
original Kodak SD.4 formula introduced by Crabtree, Parker and
Russell in 1933, in which an M-Q formula without alkali and acidified

to inertness was used as a fore-bath prior to immersion in a second
alkaline bath to complete development. The same basic method
applied to fine grain development is employed in the following
formulae:

The Symon Two-Bath Method.—Col. W. C. Symon advocated
a fore-bath consisting of DK.20 from which the Kodalk had been
omitted. The alkaline second bath then consists of a 0.2 per cent,

solution of Kodalk. For contrast subjects, this method has many
advantages and in addition gives development without emulsion
speed loss. Distilled water is recommended in compounding the
solutions. Development times for a gamma of 0.7 at 65°F. are in

the fore-bath: Panatomic-X 6£ minutes, Plus-X 10 minutes, Super-
XX and HP3 15 minutes.

In each case the immersion time in the alkaline "B" bath is

3£ minutes.

The Leica Two-Bath Formula.—To obtain the greatest possible

sharpness without loss of emulsion speed, the " Leica News

"

recommended the following formula:

Solution A Solution B
Metol 5 gms. Sod. sulphite

Sod. sulphite (anhyd.) ... 6 gms.
(anhyd.) 100 gms. Sod. carbonate

Water 1,000 c.c.s. (anhyd.) ... 15 gms.
Water, to make ... 1,000 c.c.s.

Development at 65°F. should be for 2 to 4£ minutes in Solution A,
according to class of film, followed by 3 minutes immersion in

Solution B. For finer grain and steeper contrast, give about 16 min-
utes in Solution A and omit B bath altogether. For fine grain with
possibly some loss of emulsion speed, substitute a 1 per cent, solution

of borax for B bath keeping to the same development times.

Meritol Caustic Two-Bath Method for Under-Exposures.—First

mentioned in the Miniature Camera Magazine (February 1943) this

technique follows the usual two-bath practice, the difference being
that the fore-bath A consists of the regular Meritol Superfine Grain
formula already given, followed by a powerful second, or B bath
consisting of a dilute solution of caustic soda: 30 c.c.s. (1 oz.

30 minims) of 10 per cent, sodium hydroxide solution in 450 c.c.s.

(16 oz.) of water. The sequence of operations for development in



THE BRITISH JOURNAL PHOTOGRAPHIC ALMANAC 1954 289

the film tank are: (1) Load film into tank; (2) Pour in necessary
quantity of working strength A solution; (3) Agitate for 3 minutes;

(4) Pour out solution A and without rinsing, pour in necessary
quantity of working strength B (caustic) solution; (5) Agitate for

3 minutes; (6) Pour away caustic solution (now a bright purple);

(7) Fix in an acid hardening fixing bath, wash and dry. Plates may
be dish developed in a similar manner to that just given for 35 mm.
film, but the coloured backing of most roll films has a restraining

action on Meritol, and should be removed before development by
soaking the film for 1 minute, with agitation, in a 1 per cent, solution

of anhydrous sodium sulphite. This procedure necessitates six

minutes immersion in the Meritol A fore-bath, in place of the

customary three. The contrast of negatives produced by Meritol
Caustic depends on the type of film and on the concentration of
Meritol in the first A bath. Made up to 450 c.c.s. working solution

with water, the volumes of Meritol stock solution vary from 115 c.c.s.

(4 oz.) to 325 c.c.s. (11 J oz.) respectively for soft and contrasty

results. For full details, however, see special booklet on the subject

issued gratis by Johnsons of Hendon Ltd.

Special Note.—Keep all processing solutions at one temperature,
preferably 60° to 70°F.; variations may cause reticulation. The
Meritol solution may be used for processing 3 or 4 35 mm. films

per 450 c.c.s. (16 oz.), but the caustic solution must be used only once.

PHYSICAL DEVELOPMENT FOR FINE GRAIN
Odell's Revised Formula

This method for normal exposures consists of the following
stages:—(1) Immersion in the fore-bath; (2) Development in the
silver solution and customary fixation in an acid hardening fixing

bath. Dishes and tanks must be of material which does not
encourage silver deposit, viz., stainless steel or chromium, although
glass, rubber or synthetic resin dishes are suitable. The requisite

baths are as follows:

Fore-Bath Solution Silver Stock Solution

Potassium iodide ... 5 gms. Sod. sulphite

Sod. sulphite (anhyd.) ... 50 gms.
(anhyd.) ... 12.5 gms. Silver nitrate

Water, to make 500 c.c.s. (cryst.) 8 gms.
Hypo (fresh crystals) 80 gms.
Water, to make ... 500 c.c.s.

To mix silver stock solution, dissolve all sulphite in 250 c.c.s. of
water; dissolve silver nitrate in 200 c.c.s. of water. Add silver

solution to sulphite solution and stir until precipitate formed is

completely dissolved. Then add hypo crystals with stirring until

all are dissolved, finally filtering the solution if necessary. This
stable solution is not light-sensitive and may be stored in any kind
of bottle. The silver working solution consists of 100 c.c.s. of stock

silver solution made up to 500 c.c.s. of water. About 10 minutes
before use add to this silver solution 0.75 grams of amidol which
must be thoroughly stirred in to dissolve it.

Developing Procedure.—With temperature maintained throughout
at 65°F., proceed as follows: (1) Load film into tank, and pour in
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fore-bath, which is allowed to act for 3-4 minutes. (2) Rinse film

well in two changes of water and pour in silver working solution,

which must be used only once. Development in the silver bath
requires 25 to 30 minutes with agitation at intervals. (3) Pour off

solution and rinse with clean water before pouring in hardening
fixing solution, which step should require about 20 minutes in a fresh

bath, or up to an hour for a bath that has been used four or five times.

After washing, and before drying, the film should be lightly swabbed
over with wet cotton wool, and any surplus water absorbed with
viscose sponge.

Special Note.—Only anhydrous sodium sulphite of the very highest
quality should be used for preparing the silver stock solution. If

after standing for about 10 minutes, the silver working solution has
a decided opalescent or cloudy appearance, it is normal and in proper
working order and may be used without fear.

HARDENING SHORT STOP AND HARDENING
FIXING BATHS FOR MINIATURE FILMS

The following formulae, whilst equally applicable to all negatives,

are especially recommended for the more exacting requirements of
the miniature film. Standard formulas for general purposes will be
found in subsequent pages.

Hardening Short Stop Hypo 300 gms.

^ded
e

afte

a
'use

UrreSh ^ ^ X"*** add slowly,
'^

?K«!«fli^Jf on «mc vigorous agitation, 250 c.c.s. of

k
h
a
r

ter.
alum

::: :::

20S "ring stock hardening

Sodium bisulphite ...20 gms.
Ac^^/° ... 65S

1? . . Boric acid (cryst.) ... 37.5 gms.
fixing Alum 75 gms.

After 5 minutes immersion in Water, to make ... 1 litre

the above, transfer to the

following acid hardening fixer: Dissolve in the order given.

Reducing the Grain of a Negative

The coarseness of grain of a finished negative may be considerably

reduced by a method described by A. Seyewetz. The negative is

first treated in 10 per cent, potassium ferricyanide solution with or
without the addition of 0.5 per cent, of ammonium thiocyanate, and
re-developed in the following developer:

p-phenylene diamine 10 gms.
Sodium sulphite (anhyd.) 60 gms.
Water to make 1 litre

Contrast and speed are only slightly decreased.

Retouching and Filling Scratches and Cleaning Film

If the image itself is abraded, take a spoiled negative, lay it in the
least possible amount of hot water until the gelatine of the negative
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is dissolved. Allow the solution to cool until it is barely luke-warm,
then use it to fill up scratches and pinholes.

If the image is undamaged, scratched film negatives can be made
to give enlargements free from scratch marks by sandwiching in

glycerine between glasses, or miniature negatives may be cemented
between glasses using the minimum of Canada balsam.

Dirty, dusty and greasy film may be cleaned by well moistening
with the following film cleaner, using chamois leather or viscose

sponge, taking care to clean both sides and using light pressure.

When the film is dry, which should be in about 10 minutes, polish

with dry chamois leather.

Film Cleaner. Acetic acid 1 part
Vaseline 5 parts

Carbon tetrachloride 100 parts

There are also available excellent commercial preparations which
simultaneously fill up scratches so that they no longer appear on
the enlargement (provided the image itself is not injured) and also

considerably harden the film against further damage by abrasion.

PAPER NEGATIVES FOR REFLECTION PRINTING
(The following details are abstracted by courtesy of Granville Gulliman Ltd.

from a leaflet published by them on the processing of their paper films.)

Paper films are developed in

similar fashion to celluloid films.

The following formula is

recommended:
Metol

Hydroquinone

Sodium sulphite
* (cryst.)

Sodium carbonate
(cryst.)

Potassium bromide

Water, to make

160 grs.

(10 gms.)

320 grs.

(20 gms.)

12 OZS.

(340 gms.)

8 OZa.

(gms. 227)

160 grs.

(10 gms.)

1 gal.

(4.5 litres)

Develop by inspection (3 mins.

at 65°F. is the normal time) and
remove any over-exposed nega-
tives to the fixing bath. Correctly
developed negatives look rather

grey but print well; fully

developed negatives will prove
unprintable. By the red dark-
room light, the negatives should
not have the dense black appear-
ance of celluloid films but should
be somewhat similar to bromide
prints.

Over-exposed negatives may
be reduced in dilute Farmer's
reducer, but considerable care
is necessary.

Fixing, washing and drying
are as for celluloid film, but
paper negatives must not be
glazed.

Printing is by reflection, on
bromide paper, using special

reflection printers. Extra con-
trast may be obtained by the
use of a developer such as:

Solution A.
Hydroquinone

Sodium bisulphite

Potassium bromide

Water, to make . .

.

Solution B.

Caustic soda

Water, to make . .

.

For use, take equal
A and B.

5i ozs.

(32 gms.)

5£ ozs.

(32 gms.)

li ozs.

(8 gms.)

1 gallon

(1 litre)

10 ozs.

(60 gms.)

1 gallon
(1 litre)

parts of
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FIXING, HARDENING, DRYING
FIXING AND HARDENING BATHS

Stock Hypo Solution.—A convenient method of keeping hypo is:

Dissolve each pound (500 gms.) in about 20 ozs. (600 c.c.s.) of hot
water, cool and make up to 32 ozs. (1 litre). Every 2 ozs. (100 c.c.s.)

of this stock solution contains 1 oz. (50 gms.) of hypo.

For Fixing Prints.—Take 8 ozs. (400 c.c.s.) stock solution and
make up to 20 ozs. (1 litre) of water, equal to 1 part hypo to 5 parts

water.

For Fixing Plates and Films.—Use as for prints, but preferably
stronger, i.e. 1 part hypo to 3 or 4 parts water.

Extra Rapid Fixing.—Mainly used for X-ray and oscillograph
negatives. To a fixing bath containing 5 to 6 ozs. (250 to 300 gms.)
per 20 ozs. (1 litre) of water, add £ to | oz. (25 to 20 gms.) respectively

of ammonium chloride, or commercial sal ammoniac. A bath so
composed fixes in about half the usual time. The above bath may
be acidified by the addition of | oz. (20 gms.) of potassium meta-
bisulphite or sodium bisulphite.

Acid Fixing Bath.—Add £ oz. (25 gms.) of potassium (or sodium)
metabisulphite to each 20 ozs. (1 litre) of plain hypo working solution.

This is the most satisfactory formula we know for plates and papers.

It keeps clear and stainless to the last and does not precipitate sulphur.
Metabisulphite must not be added to hot hypo solution.

Hardening-Fixing Baths

No. 1

A. Hypo

Water, to make

B. Sodium sulphite

(cryst.)

Acetic acid

glacial

Alum ...

5 ozs.

(250 gms.)

20 ozs.

(1,000 c.c.s.)

2 ozs.

(100 gms.)

3 ozs. (fl.)

(150 c.c.s.)

2 ozs.

(100 gms.)

20 ozs.

(1,000 c.c.s.)

Water (warm),
to make

Dissolve the sulphite in 5 ozs.

(250 c.c.s.) of warm (not hot)

water and allow to cool, then

add the acetic acid little by
little, stirring all the time. Dis-

solve the alum in 10 ozs. (500

c.c.s.) of hot water, allow to

cool and add the sulphite and
acid mixture. It is important
that the mixing of these solutions

be done at a temperature not

exceeding 70°F. (20°C). Finally
make up to 20 ozs. (1,000 c.c.s.)

with cold water.

To make the fixing-hardening
bath, 2 parts of the B (hardener)
solution are added to 20 parts of
the A (hypo) solution.

B.

No. 2
Water (hot)

Hypo

Sodium sulphite

(cryst.)

Water (warm)

Chrome alum

15 ozs.

(750 c.c.s.)

6 ozs.

(300 gms.)

260 grs.

(30 gms.)

5 ozs.

(250 c.c.s.)

130 grs.

(15 gms.)

20 mins.
(2 c.c.s.)

Sulphuric acid, pure
concentrated
s.g. 1.84.

Dissolve the chrome alum in

warm (not hot) water, and when
the solution is cold add the
sulphuric acid slowly. This
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solution B, when cold, is then
added, with stirring, to the

hypo solution A, which must
also be cold. This is a good
all-round formula for plates,

films and papers, although like

all chrome alum baths hardening
power gradually declines. If a
chrome alum stop bath is not
used, all materials should be
well-rinsed in water before fixing

No. 3

6 ozs.

(300 gms.)

£ OZ.

(25 gms.)

ioz.
(12.5 gms.)

20 ozs.

(1,000 c.c.s.)

Dissolve the hypo in about

J of the total bulk of hot water.

When this solution is still warm
(not hot) dissolve the metabi-
sulphite. Dissolve the chrome
alum in the remaining £ of warm
water, and when both solutions

are cold add the chrome alum
solution to the acidified hypo
solution.

1.

Water, to make

3. Chrome alum ...

Water, to make
Hypo

Potassium metabi-
sulphite

Chrome alum

Water

Hardening Baths
Formalin (40%) 1 oz. (fl.)

(50 c.c.s.)

Water, to make 10 to 20 ozs.

(500-1,000 c.c.s.)

Alum 1 oz.

(50 gms.)

20 ozs.

(1,000 c.c.s.)

1 oz.

(50 gms.)

20 ozs.

(1 000 c.c.s.)

Whichever bath is used, allow
it to act for 15 or 20 minutes.

For Extra Hardening
For use at temperatures up to

95°F. (35°C), the following fixing

bath may be used. It is best
made up fresh each week

:

Hypo 5 ozs.

(250 gms.)

1 OZ.

(50 gms.)

2J OZS. (fl.)

(125 c.c.s.)

20 ozs.

(1,000 c.c.s)

Dissolve first hypo, then sul-

phite, and finally add the formalin.

Sodium sulphite,

dry
Formalin

Water, to make

HYPO-ELIMINATORS
Wash the negative for one minute under the tap and transfer to

a shallow dish containing very weak (clear pink) potassium
permanganate solution.

Remove the negative as soon as the colour goes (which will be in

a few seconds if much hypo is present), and keep on treating in the
very weak permanganate baths until the colour is not quickly
discharged.
The water itself will destroy the permanganate colour, but not as

quickly as hypo does.

By this process a negative can be made ready for drying within

three minutes of fixation.

Peroxide-Ammonia Eliminator
Kodak Research Laboratories recommend the use of hydrogen

peroxide and ammonia, both volatile substances which combined
oxidise the hypo to sodium sulphate which is inert and soluble.

Thus any excess of eliminator evaporates on drying.

Water 16 ozs. (500 c.c.s.)

Hydrogen peroxide 4 ozs. ( 1 25 c.c.s.)

(3 per cent, solution)

Ammonia (3 per cent, solution) 3J ozs. (100 c.c.s.)

Water, to make 32 ozs. (1 ,000 c.c.s.)
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To make 3 per cent, ammonia dilute 1 part of 28 per cent, ammonia
(U.S.A. strong) with 9 parts of water, or 1 part 0.880 ammonia with

9£ parts of water.

Directions for Use.—Wash prints for about 30 minutes at 65 to

70°F. in rapidly running water. For lower temperatures increase

the washing time, which should be doubled for double-weight prints.

After washing immerse each print in the eliminator solution for

six minutes, and finally wash for about ten minutes before drying.

About 50 10-in. by 8-in. prints or their equivalent may be treated by
a gallon (5 litres) of solution.

For negatives, dilute 1 : 10. Higher concentrations should not be
used owing to danger of blistering and softening the emulsion.

Slight yellowing of the whites of prints may be corrected by bathing
for two minutes in a 1 per cent, solution of either sodium sulphite

or acetic acid. Bathing in a 50 per cent, solution of de-natured
alcohol solution for two minutes prevents over-riding of the squeegee
roller when ferrotyping glossy prints.

Store away from the light in a loosely corked amber bottle.

RAPID DRYING
Rapid Drying of Prints.—Prints on "air-mail" or "document"

papers may be dried rapidly by soaking them for one or two minutes
in spirit, blotting off the excess and drying in the normal way. Prints

on normal " single-weight" or heavier papers may be immersed for

at least twenty seconds in undiluted spirit, pinned to a stick, and the
spirit lighted at the bottom edge of the print. The stick should be
waved to minimise any tendency for charring the edges of the prints to

occur.

Formalin Method for Negatives.—Rinse from the hypo-bath, place
in 1 : 50 formalin for ten minutes, wash by pouring nearly boiling

water six times over the negative and dry by heat. To get rid of the

relief which is produced by this process, the negative is rubbed with
a piece of wash-leather moistened with alcohol.

Chrome Alum Method.—A method of rapid drying that is often
useful with glass negatives consists of treating the negative, after

washing, for three minutes in a 1 per cent, chrome alum solution, to

which sufficient ammonia has been added to form a slight permanent
precipitate. Give a brief rinse, blot off surface moisture, and dry over
a Bunsen flame or in front of an electric fire. Drying under these

conditions should take less than five minutes, but care must be taken
not to crack the glass.

Drying Negatives by Alcohol.—Plates and films, also, may be
dried, after washing, much more rapidly after immersion in alcohol.

"Industrial" or "Surgical" spirit may be used, or any grade of
denatured alcohol which does not show pronounced milkiness on
dilution with water. Milkiness, if it does tend to occur, can be prevented
by adding 1 per cent, of salicylic acid to the spirit. For use, the spirit

should be diluted with three parts water to seven of spirit, and the
plate or film immersed for not more than two minutes at not more than
70°F. Drying temperatures above 70°F. tend to cause milkiness. For
economy of spirit, the water should be well drained from the material

before immersion, and the spirit should not be left in open dishes for
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longer than can be helped; the two-bath method also helps—a first

bath being used to remove most of the water, with a fresh bath to

finish.

Diacetone Alcohol Method.—I. Davies and A. K. Soper of Kodak
Research Laboratories have devised an elegant method of rapid

drying by immersion in a mixture of a hydrophilic alcohol with a water-
immiscible solvent. A mixture is made of 75 per cent, petroleum ether

and 25 per cent, diacetone alcohol. The plate or film is immersed in

this, whereupon the alcohol removes water from the surface of the
swollen gelatin layer as fast as it diffuses from the interior, and the
diacetone alcohol-water mixture, being immiscible with the petrol ether,

streams away from the gelatin surface to form a separate heavier layer

at the bottom of the vessel. This lower layer may be removed, say by
siphoning, and the diacetone alcohol regenerated. Regeneration is

thus carried out on relatively small quantities of diacetone alcohol-

water, and the main bulk of the fluid remains essentially water-free.

On immersion of the well-drained negative in the mixture, " liquid

tears " immediately form over the negative and drip to the bottom of
the container. Gentle agitation of the negative aids the detachment
of the droplets. After one minute at room temperature, or when no
further water appears to be exuded, the negative is removed and wiped
with a soft cloth, after which it is, to all intents and purposes, dry.

The solvent mixture has a very slight softening action on film base,

so that film material should not remain in the mixture for longer than
is necessary to remove the water from the gelatin layer. Petroleum
ether is, of course, highly inflammable, and this drying technique is

therefore of practical value only when precautions appropriate to the
use of such solvents can be fully observed.

Other solvent mixtures may behave in a similar manner, but those
above have been found most effective. If carbon tetrachloride be
substituted for petroleum ether, the aqueous layer floats to the surface

and tends to re-wet the gelatin on withdrawal. On the other hand, the
substitution of ethyl alcohol for diacetone alcohol gives a mixture very
intolerant to moisture which promotes a rapid separation into two
phases.

The chemicals are readily obtainable from any of the appropriate
chemical supply houses.

RENDERING PRINTS TRANSLUCENT
Retouching Paper Negatives

To render prints about as translucent as paraffin wrapping paper,
the following solution may be applied to the back with a broad
camel-hair brush or cottonwool:

Tricresyl phosphate 50 parts
Petrol 49 parts

Acetone 1 part

The solution dries in a few hours and remains clear for years.

As a retouching fluid for paper negatives it may be applied broadly
as above or with a fine pen for producing hairlines. Parts worked
on print darker than the remainder of the print.
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HYPO ECONOMY AND SILVER RECOVERY
Although the majority of photographers are careful with developing

solutions, they are far less particular about hypo solutions. And yet

the quantity of hypo which is used and its present high price make
careless use of hypo very expensive. Shortage of hypo does not greatly

affect the small user who buys his hypo by the pound, but when hypo
is bought by the hundredweight, it is more difficult to obtain.

There are two simple ways in which hypo can be saved—by preventing
contamination by the developer and by exhausting it more completely.
A rinse in water is not a very effective way of removing surplus developer
before fixing, unless fast running water is used. It is true that a rinse

does remove much of the developer from the surface of the emulsion,
but the gelatin retains considerable quantities of developer alkali

which will cause premature deterioration of the fixing bath. This can
only be removed by using a weak acid rinse. There are several well-

known types to choose from, but a cheap bath which is simple to

prepare is a one to two per cent, solution of acetic acid. Kodak
recommend a 1.7 per cent, solution, but the concentration is not very
critical.

The two-bath fixing method is well-known but is not widely used.

It is possible to use a fixing bath containing about three times the

normal safe silver concentration and still not get stained results if the

first bath, which removes the majority of silver halide, is followed by
a second bath containing very little silver. In addition to the more
economical use of hypo, recovery of the dissolved silver is much more
efficient when the bath contains a high concentration of silver.

Another possibility of economising in hypo is to use a more dilute

hypo solution, and compensate for the resultant increase in fixing time
by adding ammonium sulphate to the solution. The fixing time will

then be normal, but more silver can be tolerated relative to the quantity
of hypo. It is the actual concentration of silver which is important
rather than the percentage of hypo converted to the silver complex. In
a negative fixer 400 gms. of hypo is replaced by 250 gms. of hypo and
100 gms. of ammonium sulphate and in a print fixer 170 gms. of hypo
and 40 gms. of ammonium sulphate are used.

Testing fixing baths for exhaustion.—To test for exhaustion, take
10 c.c.s. of the bath and add 1 .ex. of a 4 per cent, solution of potassium
iodide. If a yellow precipitate forms which will not redissolve the

bath should be regarded as exhausted.

SILVER RECOVERY
Recovering silver from waste plates, films, and paper

Papers.—The simplest way of reducing waste photographic paper
to a residue is to burn it, but unless the quantity is large it may be more
convenient to send the paper as it is to such refiners as advertise their

willingness to accept scrap material in this form.

Plates and Films.—Should be treated with hot caustic soda at about
2 per cent, concentration and 150°-200°F. Even at this low concentra-

tion care should of course be taken not to expose the skin too much
to the hot alkali. This will decompose the gelatine and the silver will

fall as a sludge. When a considerable amount has been collected and
been allowed to settle, as much clear liquid as possible is decanted or

siphoned off, and the quickest way of treating the wet sludge is to add
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sawdust in sufficient quantity to absorb the water and make a fairly

dry mass.

RECOVERY FROM SPENT FIXING BATHS
There are two possible methods for recovering silver from a spent

fixing bath—by adding a substance which will precipitate the silver

as the metal or as an insoluble salt and discarding the liquor, or by
removing the silver in such a way that the hypo can be re-used.

The simplest method is to add an excess of a precipitant to the old

bath and then discard the liquor after the silver sludge has settled out.

Unfortunately the most common agents used to precipitate the silver

are both unpleasant, but other odourless precipitants are now being
used effectively. In particular may be mentioned the odourless

Silver Recovery Salts, particulars of which may be obtained from
Johnsons of Hendon Ltd.

Sulphide precipitation.—The hypo must first be made alkaline by
adding an ounce of crude caustic soda to each gallon of fixer. Two
thirds of an ounce of fused sodium sulphide (or crude rock sulphide)

dissolved in a few ounces of warm water are then added. The silver

sulphide will settle out overnight, and then the liquor is run off, and
the vessel recharged with further exhausted fixer. The process is

repeated until the amount of silver sulphide sludge at the bottom of
the vessel justifies the labour of removing it. It is advisable to dry the
sludge as far as possible, to simplify despatching to the refiner. This
may be effected with the aid of sawdust, as described above under
" Plates and Films".

Hydrosulphite precipitation.—The procedure is identical with the
sulphide method, but one ounce per gallon of sodium hydrosulphite
is used instead of the sodium sulphide. The silver is precipitated as
finely divided metal. (N.B. Sodium hydrosulphite does not keep well,

even when dry, and if it is exposed to a damp atmosphere it will rapidly
become useless.)

Both the above procedures must be performed away from sensitive

materials, and preferably in the open air, owing to the unpleasant
gases produced.

Zinc precipitation.—Precipitation with zinc dust is simple and not
unpleasant; but unless the solution can be stirred at frequent intervals,

about three days must be allowed for complete precipitation. The
procedure is very simple. The hypo is poured into the recovery crock
and zinc dust sprinkled on the surface in the proportion of two thirds

of an ounce of dust to a gallon of fixer. The zinc will sink to the bottom
of the crock, and after three days the liquid may be drained off and
replaced by a further charge of spent fixer. After three more days the
sludge can be dried as above and sent to the refiner.

Iron precipitation.—In theory this can be done in the same way as
the zinc dust, but as it is difficult to obtain rust-free iron dust, steel

wool is used. This teased out to fill the recovery crock—half a
pound of steel wool in a five-gallon vessel—and the vessel is then filled

with fixer. After three days the liquid is drained off and replaced with
further fixer, and so on until thirty gallons of fixer has been treated.

Further steel wool may then be added, and the process continued
until sufficient sludge has accumulated at the bottom of the vessel.
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It is important that once the steel wool has been wet, it should not
be exposed to the air unnecessarily or it will rust. Rusted iron or steel

is quite useless.

SILVER RECOVERY WITH HYPO REJUVENATION
Some of the precipitation methods can, if carried out very carefully

so that no excess precipitant is present, be used to recover the hypo
also, but this is not recommended. The accuracy needed to produce
a "reconditioned" fixing bath which is photographically innocuous
is too great to make the process an economic one. There are, however,
other methods for restoring fixing baths whilst at the same time
recovering their silver content.

The simplest of these recovery processes—the " Argeco "—requires

no external electrical supply, and is suitable even for the smallest

user. The unit is in effect a voltaic cell which deposits silver at one
electrode whilst the other is dissolved. This electrode needs replace-

ment from time to time of course but its cost is certainly no more than
the cost of the recovered hypo, and the recovered silver is on the

credit side of the accounts. One unit will treat from four to ten

gallons of spent hypo at a time depending on the silver concentration.

The price of the complete unit is only thirty shillings and replacement
cells are three and sixpence each.

The larger user is best served by mains-operated electrolytic systems.

Broadly these comprise an electrode assembly to which is fed a low
voltage continuous current of which the current value can be accurately

controlled. When such an assembly is immersed in a fixing bath con-
taining silver the silver becomes deposited on the negative electrode and
can subsequently be removed by the refiners. The system functions

continuously in the fixing bath, removing the silver as fast as the

fixing process puts it in, and the electrodes may either be left immersed
in the fixing tank itself, or, as in the larger installations, the fixing

solution may be pumped out of the fixing tank, through the electrolytic

unit, and back again into the tank, losing its silver—or most of it—
in the process. In normal use these systems are highly efficient and give

no trouble, but it is necessary to co-operate with the suppliers of the

unit and to conform in every detail with their instructions.

The two electrolytic systems commercially available in this country
are the Purhypo system and the Baker Electrolytic Hypo Unit; the

addresses of the firms by whom they are operated are given below.

In both cases the attention required by the user is negligible, and the

saving effected by the recovery of the silver, in the case of larger users,

is very great indeed.

DISPOSAL OF RESIDUES AND PURCHASE OF SUPPLIES
Baker Electrolytic Hypo Unit.—Baker Platinum Ltd., 52 High Hol-

born, W.C.I.
Purhypo Process.—D. Pennellier& Co. Ltd., 28 Hatton Garden, E.C. 1

.

Argeco Process.—Collingridge & Co. Ltd., Riverside Road, Watford,
Herts.

Sludge refiners.-Baker Platinum Ltd., 52 High Holborn, W.C.I.
Collingridge & Co. Ltd. (above address). Johnson & Sons,

Smelting Works Ltd., Creek Works, Brimsdown, Middlesex.

Crude Sulphide.—Johnsons of Hendon.
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CLEARING & STAIN REMOVING
Clearing Solutions

Acid Alum
Alum i oz. (50 gms.)
Citric Acid J oz. (25 gms.)

Water, to make 10 ozs. (1 ,000 c.c.s.)

Wash well after fixing, and immerse the negative in the bath.

Chrome Alum
Chrome alum J oz. (25 gms.)
Hydrochloric acid, or £ oz. (25 c.c.s.)

Citric acid | oz. (50 gms.)

Water, to make 10 ozs. (1,000 c.c.s.)

The bath containing citric acid is to be preferred.

Stain Removers

Alum-Iron
The following solution acts on the yellowish stain in a pyro-

developed negative, and yields a negative of much quicker printing

quality. The solution is slow in action, requiring about 20 minutes:
Alum \ oz. (50 gms.)
Ferrous sulphate 1 \ ozs. (150 gms.)
Citric acid £ oz. (50 gms.)
or Sulphuric acid (cone.) 15 minims (3 c.c.s.)

Water, to make 10 ozs. (1,000 c.c.s.)

Thiocarbamide
For removing slight development stains from prints:

Thiocarbamide 44 grs. (10 gms.)
Citric Acid 44 grs. (10 gms.)
Water 10 ozs. (1,000 c.c.s.)

First wash prints thoroughly to remove all hypo and immerse in

the above bath for not longer than 5 minutes. If by this time the
stain has not disappeared, it is due to some other cause than develop-
ment. Prolonged immersion will reduce the image.

Sodium Hypochlorite
Bleaching powder (chlorinated lime) ... 1 oz. (30 gms.)
Sodium carbonate (cryst.) \\ ozs. (45 gms.)

Shake up the bleaching powder with a solution of the carbonate
in 6 ozs. or 180 c.c.s. of water. Filter and stir up the residue with
about the same quantity of plain water and again filter. This liquid

contains sodium hypochlorite, and when diluted with water to about
1 in 4 is Labarraque's solution. Eau de Javelle is obtained when
potassium carbonate replaces the sodium salt.

Used with or without oxalic acid this solution, preferably diluted,

will remove stains from negatives and prints although the image
may begin to bleach out in a minute or so. Actually the bleached
image may be re-developed, but often with reappearance of the stain.

The solution has a softening effect on gelatine, and the operation
must be carefully watched. Chlorinated soda solution will entirely

remove ink stains and most vegetable dyes from prints, negatives

and fabrics. Milton is a highly purified form of chlorinated soda
and may be used for all the above purposes.
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Bleach and Re-Develop

Heavy development stain is often entirely removed by the following
Ilford formula:

Potassium permanganate 25 grs. (5.5 gms.)
Common salt 55 grs. (12.5 gms.)
Acetic acid (glacial) ... 4 drachms (50 c.c.s.)

Water, to make 1 ozs. ( 1 ,000 c.c.s.)

If the negative is one freshly made it should be hardened in a
solution of 50 grs. of chrome alum in 10 ozs. of water. Bleach the
negative for 10 minutes with continuous rocking, and clear in a
5 per cent, solution of potassium (or sodium) metabisulphite until

white everywhere to the back of the film. The negative is then
re-developed in a non-staining developer. With care this method
may be used for prints, although a slight increase in density may occur.

Cleaning Dishes

A 5 per cent, solution of citric acid allowed to stand in dishes

overnight will keep dishes clean. Very dirty dishes may be cleaned
with a solution of water 80 ozs., potassium bichromate 7 ozs., to

which is added very slowly concentrated sulphuric acid 8 ozs. This
cleaner or citric acid is liable to attack inferior quality enamelled
dishes. Porcelain tanks and dishes are best cleaned with a 50 per
cent, solution of hydrochloric acid, which also can be used to clean

bottles which are internally stained.

Hard rubber or vulcanite tanks and dishes should be scrubbed
out and finally cleaned with a solution of sodium hypochlorite.

Very hot or boiling water, however, should not be used.

INTENSIFIERS
The whole purpose of intensification is to increase contrast or

gamma, and in this sense is limited to certain well-defined errors in

exposure and development. Under-exposure, if accompanied by
over-development, is an instance where intensification will exaggerate

the faults of a " thin" negative resulting from these causes.

Softness, either through underdevelopment or lack of contrast in

the subject, is satisfactorily dealt with by the chromium or mercury
intensifiers. Mercury has the advantage that with alkaline develop-

ment it may be applied several times in succession if necessary, and
a weak image strengthened to any desired extent.

If the plate is over-exposed, veiled and flat, giving a print of
insufficient contrast, it should be reduced first with hypo and
ferricyanide, and then, after washing, intensified as suggested in the

preceding paragraph. When a negative is successively treated by
any of these methods it is desirable, whenever practicable, to dry it

after each operation.

Copper intensification, when followed by silver nitrate blackening,

and lead intensification are generally reserved for line subjects in

which great density accompanied by great clearness of the lines is

required.



THE BRITISH JOURNAL PHOTOGRAPHIC ALMANAC 1954 301

Uranium is perhaps the only intensifier which may improve a slightly

under-exposed negative, since fine shadow detail is built up to a greater
extent than the strong densities. This depends on partial intensification,

which, however, is difficult to judge on account of the reddish-brown
image. For * ghost ' negatives, uranism is admirable.

All negatives for intensification should be properly fixed in fresh

hypo and thoroughly washed. Staining, however, is more liable to

arise from imperfect fixing rather than from insufficient washing.
Blistering and frilling of the gelatine may occur during treatment in

acid intensifies, and it is recommended that negatives should be
hardened before beginning operations.

INTENSIFICATION WITH MERCURY
Mercuric Chloride

Mercuric chloride 120 grs. (27.5 gms.)
Water 10 ozs. (1,000 c.c.s.)

Dissolve the above in very hot water and use when cool. The
new or used solution will keep indefinitely.

The negative should be bleached thoroughly until evenly white
back and front, and afterwards washed for a few minutes, followed
by two or three immersions in the following bath with rinsing between
each:

Hydrochloric acid 30 minims (5 c.c.s.)

Water 12 ozs. (1.000 c.c.s.)

The acid bath prevents undesirable combination between the

mercury and the gelatine, and aids the removal of the mercury residue.

Blackening may be carried out by any of the following methods:
A. A dilute solution of ammonia, not exceeding 5 per cent.

Negatives so blackened are not permanent, although the degree of
intensification is high.

B. Any non-staining developer, such as metol-hydroquinone,
amidol, etc., which gives a moderate degree of intensification sufficient

for all ordinary purposes. The process can be repeated as many
times as desired, valuable in the case of difficult subjects when sufficient

strength cannot be obtained by other means. For photo-mechanical
papers, however, re-development sometimes causes stain and scum,
and the following is recommended:

C. Sodium sulphite (cryst.) 10 per cent, solution. This gives a
good degree of intensification and is probably the safest method for

both plates and films, and photo-mechanical (negative) papers.

Repetition of the process, however, gives no increase in contrast,

but a negative bleached in mercuric chloride and sulphite-blackened

can be re-bleached and re-developed with an increase of density

equal to that given by mercury and re-development.

MONCKHOVENS INTENSIFIER
A negative bleached in mercuric chloride is blackened in the

following solution:

Potassium cyanide 10 grs. (23 gms.)
Silver nitrate 10 grs. (23 gms.)

Water 1 oz. (1,000 c.c.s.)

The silver and cyanide are separately dissolved and the former
added to the latter until a permanent precipitate is formed. The
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actual quantity of silver nitrate to give such a precipitate depends
on the quality of the cyanide salt. If pure cyanide is used, probably
50 per cent, more silver nitrate will be required than that

stated in the above formula. Allow the mixture to stand 15

minutes and then filter. Bleach the negative until white back
and front, wash and then blacken in above. This blackener is very

useful for line and process negatives, but is not suitable for use with
gaslight (silver chloride) lantern plates. Over-intensification may be
reduced in a weak solution of hypo.
Monckhoven's blackener operates more efficiently if to the mercuric

chloride of the bleacher is added an equal quantity of potassium
bromide. Caution. The cyanides are deadly poisons and no acid

should be allowed to come into contact with them.

Mercuric Iodide

Edwards*s Formula Modified by W. B. Shaw

A first-class single-bath formula which intensifies visibly and can
be stopped at any time:

Mercuric iodide 90 grs. (20 gms.)
Potassium iodide 90 grs. (20 gms.)
Hypo 90 grs. (20 gms.)
Water 10 ozs. (1,000 c.c.s.)

Dissolve the above in a very little water and make up to the full

amount afterwards. Keeps well if stored in the dark.

After fixing, the negative should be rinsed for 5 minutes before
intensifying, and then finally washed for 15 minutes. If required,

intensification may be entirely removed in a 40 per cent, solution of
hypo. For more gradual intensification and better control, dilute

the solution with an equal volume of water.

Works quite well with photo-mechanical papers, but action is

slower, and image seen from surface is a dirty green colour.

Negatives can be made permanent by treatment in a 1 per cent,

solution of sodium sulphide until when viewed from the back the

image has changed from grey to brown-black. Negatives so treated

cannot be reduced in hypo solution.

Lumiere Formula
Sodium sulphite (cryst.) 2 ozs. (200 gms.)
Mercuric iodide 45 grs. (10 gms.)
Water 10 ozs. (1,000 c.c.s.)

Dissolve the sulphite first. The negative needs rinsing for a few
minutes only before intensification. Intensification need only be
followed by a few minutes' washing, but negatives so treated are liable

to yellow in time. A few minutes in any non-staining developer,

however, renders the results quite permanent.
If mercuric iodide is not available, the following will serve the same

purpose:
Mercuric chloride 50 grs. (11.5 gms.)
Water, to make 1 ozs. ( 1 ,000 c.c.s.)

Add 10 per cent, potassium iodide solution until the salmon-coloured
precipitate of mercuric iodide is just re-dissolved, then to the clear

solution add

—

Sodium sulphite (cryst.) ... 2 ozs. (200 gms.)
Water, to make ... ... 10 ozs. (1,000 c.c.s.)
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Chromium Intensifier

In earlier issues of the Al-
manac the chromium intensifier

appeared as a concentrated two-
solution formula capable of giving
three degrees of intensification.

The following simple one-solution
formula, however, is more easily

prepared and for this intensifier

will give the maximum increase

of contrast on most grades of
plates and films.

Potassium dichromate 90 grs.

(10 gms.)

Hydrochloric acid 50 minims
(pure cone.) (5 c.c.s.)

Water ... ... 20 ozs.

(1.000 c.c.s.)

Use without dilution, and pro-
ceed as follows: (1) Immerse
the negative in the solution
rocking the dish all the time
until bleaching is complete (1£
to 3 minutes) as indicated by the

changed character of the image
which should have the same
appearance on both sides of the
negative. (2) Wash in running
water for 5-10 minutes to reduce
the stain. (3) Re-develop in any
non-staining developer under
white light, either artificial or
diffused daylight. (4) Rinse re-

developed negative. (5) Refix

in acid bath, wash and dry.

Suitable developers are the

B.J., M-Q formula, Kodak D.72,
or Ilford ID.2 or 1D.36, diluted

1 : 3 with water. Re-development
should be continued until no
further contrast can be obtained.

The degree of intensification is

controlled by the hydrochloric
acid, a decrease of which will

increase contrast. The acid con-
centration in the above formula,
however, is the lowest that will

ensure complete bleaching in a
reasonable time.

N.B.—All negatives should be
hardened before bleaching, par-

ticularly roll films, some makes
of which reticulate otherwise.

Uranium Intensifier

A. Uranium nitrate 100 grs.

(23 gms.)

Water, to make 10 ozs.

(1,000 c.c.s.)

B. Potassium ferri- 100 grs.

cyanide (23 gms.)

Water, to make 10 ozs.

(1,000 c.c.s.)

For use, take A, 4 parts;

B, 4 parts; acetic acid, 1 part.

After intensification, wash in

several changes of still water
until the yellow stain is gone. A
2 per cent, solution of ammon-
ium sulphocyanide will remove
any yellow stain; weak ammonia
or sodium carbonate removes
the intensification and restores

the negative to its original con-
dition. If to be re-intensified

first bathe in weak acetic acid.

Copper Intensifier

Gives great intensification and
is best suited for line subjects.

A. Copper sulphate 100 grs.

(23 gms.)

Water, to make 1 oz.

(100c.es.)

B. Potassium 100 grs.

bromide (23 gms.)

Water, to make 1 oz.

(100 c.c.s.)

A and B are separately made
up with hot water, mixed, and
allowed to cool. The negative

is bleached in the mixture, and
washed for a minute or two. It

is then blackened in:

Silver nitrate 45 grs.

(10 gms.)

Water (distilled), to 1 oz.

make (ioo c.c.s.)

For still greater density the

negative is well washed from
silver and an ordinary developer
applied.

If too dense, after the silver, it

can be placed in weak hypo
solution (2 per cent.) or weak
potassium cyanide (J per cent.).
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Copper Intensifier for

Weak Negatives

An intensifier suitable for

dealing with ghosts of images
is the following, due to M. G.
Zelger of the Pathe-Cinema
Laboratories. The negative is

bleached in a mixture of 2 parts

of A and 1 part of B.

A. Copper sulphate 45 grs.

(10 gms.)

Acetic acid, 270 minims
glacial (56 c.cs.)

Water, to make 10 ozs.

(1,000 ccs.)

B. Potassium iodide 90 grs.

(20 gms.)

Ammonia (0.880) 1 oz.

(100 c.cs.)

Water, to make 10 ozs.

(1,000 ccs.)

Negative bleaches to a yellow-

ish colour and is then washed
for about 20 minutes in running
water. It is then darkened
with: Silver nitrate, 11 grs.

(2.5 gms.); sodium acetate,

45 grs. (10 gms.); water, 10 ozs.

(1,000 c.cs.). To avoid stain, it is

well to treat the negative with a
solution of alum before using

the darkening bath.

Lead Intensifier

The lead intensifier gives very

great intensification, and is suited

only for line subjects.

Lead nitrate 200 grs.

(45 gms.)

Potassium ferri- 300 grs.

cyanide (68 gms.)

Acetic acid 1 4 drachms
(19 c.cs.)

Water, to make 10 ozs.

(1,000 ccs.)

This stock solution will keep
for a long time in the dark. The
negative is bleached in it, washed
once very carefully in 10 per cent,

nitric acid—the acid makes the

film very tender—then in water,

and then darkened in:

A. Sodium sulphide i oz.

(50 gms.)

Water, to make 10 ozs.

(1,000 ccs.)

or in

—

B. Schlippe's salt 45 grs.

(10 gms.)

Ammonia 3 drachms
(0.880) (37.5 ccs.)

Water, to make 10 ozs.

(1,000 ccs.)

or in

—

C. Potassium 1 OZ.

bichromate (100 gms.)

Ammonia i oz.

(0.880) (50 ccs.)

Water, to make 10 ozs.

(1,000 ccs.)

Any of the above darkening
solutions gives great intensifica-

tion.

Wellington's Silver

Intensifier

A useful intensifier provided
instructions are strictly carried
out. It is proportional, and if

the forebath is used correctly
the original gradations are not
materially altered. It also has
the advantage that intensifica-

tion may be stopped at any
time during the process. As in
the case of any process not
familiar to the worker, it is

advised that several tests be
made with unimportant nega-
tives so that the general effect

and behaviour of the intensifier

can be examined.
It is important that the negative

should be fixed in a fresh hypo
bath well washed and hardened
in Formalin, 1 part; water, 10
parts, for 5 minutes. Thoroughly
rinse the negative again and
place it for exactly one minute
in:

Potassium ferri- 10 grs.

cyanide (2,3 gms.)

Potassium bromide 10 grs.

(2.3 gms.)

Water, to make 10 ozs.

(1,000 c.cs)
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The fore-bath plays no part in

actual intensification, and is to

prevent staining in the silver

bath. It is, however, essential

to success and must always be
used. The stipulated time of
immersion is also important,
since any increase will start

reduction and the final result

will be a negative of altered

gradation.

Wash well in running water
and intensify as follows:

Stock Solution

A. Silver nitrate* 400 grs.

(91.5 gms.)

10 ozs.

(1,000 c.c.s.)

700 grs.

(160 gms.)

700 grs.

(160 gms.)

10 OZS.

(1,000 c.c.s.)

Take A, 1 oz. (100 c.c.s.), and

B

Water (distilled) to

make
Ammonium thio-

cyanate
Hypo

Water, to make

add slowly to 1 oz. of B (100
c.c.s.), stirring vigorously with a
glass rod. The mixture should
then be clear. To this add 2
drachms (25 c.c.s.) of 10 per cent,

pyro solution preserved with
sodium sulphite. That is to say,

the pyro must be dissolved in a
5 or 10 per cent, solution of
sulphite. Then add 4 drachms
(50 c.c.s.) of 10 per cent, ammonia
solution.

Place the negative in a chemi-
cally clean dish, preferably of
glass or porcelain, which has been
cleaned out with hydrochloric
acid and well washed, and pour
the silver solution over it. Silver

begins to deposit in a minute or
two. When intensification has
gone far enough, re-fix in an acid

bath and wash well.

Over-exposed flat negatives are
best over-intensified and then
reduced in Farmer's reducer
which will give greater contrast.

REDUCERS
(See also " Ink Drawings from Prints " (p. 324)

)

It should be recognised that all reducing processes, excepting the
re-halogenisation method, are progressive, i.e. the operation can be
stopped at any stage by judgment of the effect produced. At any
future time reduction can be resumed, continuing exactly as if taken
to a later stage at first.

Very dense negatives may be reduced to give shorter printing time
Also, such reduction may be accompanied by an improvement in the

gradation of the negatives according to the type of reducer employed.

Hard negatives, resulting usually from under-exposure and over-

development, require a super-proportional or a proportional reducer
of the persulphate or persulphate-permanganate class. The choice,

of course, depends on the contrast of the negatives and the extent

to which it is required to " soften* ' them without affecting shadow
detail.

Dense negatives resulting from very great over-exposure are usually

flat and without sufficient contrast. Consequently, their treatment
should be such as will increase contrast during the process of reduction.

For this purpose Farmer's or Belitski's reducers should be used,

but with very great care, since these are subtractive or "cutting"
reducers which attack delicate shadow detail first.

For consistent and trouble-free results it is advisable" to adopt
the sound general plan to make sure that all negatives and prints
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are entirely free from hypo, and have been sufficiently hardened
to withstand the effect of decidedly acid baths.

Even when density is not excessive, flat negatives often benefit

by slight reduction in Farmer's prior to intensification. This method
is particularly useful as a means of clearing slight fog or veil in process

negatives before intensification by mercury.

Howard Farmer's

This reducer produces a greater effect on the shadow detail or weak
deposits than on the dense parts of a negative. For this reason it

tends to increase rather than decrease contrast while reducing the

actual density. (But see p. 309.)

Two solutions are required:

A. Hypo, about 2\ ozs. (125 gms.)
Water, to make 20 ozs. ( 1 ,000 c.c.s.)

B. Potassium ferricyanide 1 oz. (100 gms.)

Water, to make 10 ozs. (1,000 c.c.s.)

The working solution is prepared by adding 25 to 60 minims of
B to each ounce of A (5 to 12 c.c.s. B to 100 c.c.s. A). The larger

the quantity of B, the more rapid is the action; but beyond this there

is practically no difference. The addition of B to A must only be
made at the moment of using, as the mixed solution deteriorates

very rapidly; it is quite useless in a few minutes. It should be lemon-
yellow; if it acquires a blue-green tint in use, it should be thrown away
and fresh solution substituted. It must never be used for two or more
negatives in succession.

Haddon's Reducer

This reducer gives results similar to Farmer's but has the advantage
that the solution is stable.

Potassium ferricyanide 22 grs. (5 gms.)
Ammonium thiocyanate 44 grs. ( 1 gms.)
Water to 10 ozs. (1 litre)

A slight white deposit may form on the film but may, after a brief

rinse, be removed with hypo.

Belitski's

Potassium ferric oxalate ... 214 grs.. (38 gms.)
Sodium sulphite (cryst.) ... 175 grs. (40 gms.)
Water, to make 10 ozs. (1,000 c.c.s.)

Dissolve and add:
Oxalic acid 50 to 65 grs. (12 to 15 gms.

and shake until the solution turns green. Then pour off from un-
dissolved crystals and add:

Hypo 2£ ozs. (250 gms.)
This reducer is stainless and keeps well in the dark. Its action

on the shadow detail of the negatives is similar to that of Farmer's.
It varies somewhat with the strength of the solution.

Instead of the ferric oxalate, the following more easily obtainable
chemicals can be used in the formula:

Ferric chloride (cryst.) ... 142 grs. (32.5 gms.)
Potassium oxalate 272 grs. (62.5 gms.)
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Modified Belitski's

Ferric chloride 1 09 grs. (25 gms.)
Potassium citrate 328 grs. (75 gms.)
Sodium sulphite (cryst.) 262 grs. (60 gms.)
Citric acid 87£ grs. (20 gms.)
Hypo 875 grs. (200 gms.)
Water, to make 10 ozs. (1,000 c.c.s.)

Dissolve the chemicals in the above order. This formula is recom-
mended by Kodak Ltd. and is used without dilution unless slower
action is desired, in which case dilute with an equal quantity of water.

Treat negatives for 1 to 10 minutes, according to degree of reduction,

and then wash thoroughly.

Persulphate. Super-proportional Reducer

Acts first on the heavy highlight densities, reducing these without
affecting shadow detail. It thus " softens " a hard negative.

Ammonium persulphate ... 100 to 200 grs. (22 to 45 gms.)
Water, to make 1 ozs. ( 1 ,000 c.c.s.)

Provided the persulphate crystals are dry and not decomposed
by absorbed moisture, the made-up solution will keep several weeks.
Avoid storing large quantities of the solid persulphate; purchase
instead small well-sealed bottles sufficient only for immediate use.

Reduction is carried out as follows: Immediately before beginning,

add one drop of sulphuric acid to each 2 ozs. (60 c.c.s.) of persulphate
solution. Immerse the negative, which must be free from hypo, and
rock continuously during the process. The appearance of a cloudiness

in the solution indicates that reduction has begun, and a slight change in

the density of the negative should take place in about 20 to 30 seconds
from this indication. Increase the time for greater reduction, but check
carefully the progress. When the desired degree of reduction has
been obtained, quickly immerse the negative in a 5 per cent, solution

of crystallised sodium sulphite, which stops the action immediately;
then wash thoroughly before drying. Failure of the solution to function

may be due to its age or the condition of the solid persulphate before
mixing, in which case wash the negative and begin again with a fresh

sample of persulphate. When a very high degree of reduction is

required, it may be necessary to change to a new bath during the

process. A dry negative should be washed for at least half an hour
in order that the gelatine can be evenly swelled, otherwise uneven
reduction will take place.

Although we have always found that a solution acidified by sul-

phuric acid is entirely successful, 3 drops of ammonia or 2 drops of
nitric acid to the quantity above mentioned is recommended from
other sources. In all cases of reduction, but particularly in the use
of persulphate, it is advisable to obtain some experience by trying

out a few rejected negatives.

Permanganate Reducer

Semi-Proportional

This reducer is probably the most useful of the entire class; it is

mistake proof and gives a reduced image revealing little if any
trace of after treatment. The density of a wet negative is reduced evenly
so that the effect lies in between that of a cutting and a proportional
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reducer, hence density is reduced without a change of gamma. A
most efficient and easily remembered formula is:

Potassium permanganate 0.5 gms.
Sulphuric acid (cone. s.g. 1.84) 5.0 c.c.s.

Water 1,000 c.c.s.

Use undiluted, or for slower reduction with an equal part of water.

If desired, the formula can be prepared from separate 10 per cent,

solutions of permanganate and acid, and although the single solution

keeps fairly well, it is preferably made up freshly before use. To reduce

a dense negative simply immerse it in the above solution, rocking

the dish all the time, and remove the negative when sufficient density

has been taken away. Any brown stain remaining almost instantly

disappears on immersion in a 2 per cent, solution of potassium meta-
bisulphite or an acid fixing bath. Normal washing concludes the opera-
tion.

The ingredients in the above formula are in ratio to give the most
reliable rate and quality of reduction. A reduction of the acid content
will tend towards greater "cutting" action, but the accompanying
greater degree of stain makes it difficult to check the actual amount of

silver removed.

Proportionate Reducer

A mixed reducer of permanganate and persulphate acts propor-
tionately on the densities of a negative, thus reducing contrast. The
following formula is that worked out by Huse and Nietz, of the

Eastman Research Laboratory.
A. Potassium permanganate 1 gr. (0.25 gms.)

Sulphuric acid (10 per cent.) ... 65 minims (15 c.c.s.)

Water, to make 10 ozs. (1,000 c.c.s.)

The sulphuric acid is a 10 per cent, solution by volume of the 1.84

strong acid.

B. Ammonium persulphate 110 grs. (25 gms.)
Water, to make 10 oz. (1,000 c.c.s.)

These stock solutions keep well separately; they are mixed together

at the time of use in the proportion of 1 volume of A to 3 volumes of
B to form the working reducer. Reduction takes from 1 to 3 minutes.

After reduction, soak the negative for 5 minutes in a solution of
90 grs. (10 gms.) potassium metabisulphite in 20 ozs. (1,000 c.c.s.)

of water, and then wash for a short time.

Iodine-Cyanide

A clean-acting (but intensely poisonous) reducer. Very suitable at

various dilutions as a bleacher or reducer for bromide prints since it

leaves no stain and does not affect the image colour of the print.

Iodine (10 per cent, sol.) 300 minims (60 c.c.s.)

Potassium cyanide (10 per cent. sol.)... 50 minims (10 c.c.s.)

Water, to make 10 ozs. (1 ,000 c.c.s.)

To make the 10 per cent, iodine solution mix about 150 grs. (35 gms.)
potassium iodide with just enough water to dissolve it, add 44 grs.

(10 gms.) iodine flakes which will dissolve rapidly on stirring; then
add water to make 1 fluid ounce (100 c.c.s.).

Special Note.—Potassium cyanide varies considerably in cyanide
(cyanogen) content. When the content is low, the above stated
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quantity of potassium cyanide may not decolourise the iodine solution.

Regardless of the strength of the potassium cyanide used, gradually

add this solution to the iodine until the colour just disperses; then
add about 10 per cent, more cyanide solution. The reducer so prepared
should be water white, and quickly loses its energy whether used or not.

Iodine-Thiocarbamide

R. B. Willcock's modification of T. H. GreenhalTs formula

Iodine (10 per cent, sol.) 190 minims (10 c.c.s.)

Thiocarbamide (10 per cent, sol.) . . . 380 minims (20 c.c.s.)

Water, to make 1 oz. (50 c.c.s.)

This non-poisonous formula may replace the iodine-cyanide reducer
with entire success. The 10 per cent, iodine solution is identical with
that used in the iodine-cyanide formula. Made up at the strength given
above a clean 2-minute bleacher is obtained. Made up to 3 ozs.

(150 c.c.s.) of water a slower acting solution results which is suitable

for reducing the density of bromide prints. Instead of the iodine

solution given above, Tincture of Iodine, Fortis, BP (strong Tincture
of Iodine) may be used. This is a 10 per cent, solution of iodine in alco-

hol and is perfectly miscible with water and thiocarbamide solution.

Note.—As in the case of iodine-cyanide, this reducer when mixed
rapidly loses its energy, although the individual solutions keep
indefinitely.

Reducing Hard Negatives

Hard negatives may be safely reduced by re-halogenising and
re-developing as follows:

Bleach the negative in a solution consisting of 1 part of 5 per cent,

solution of potassium bichromate, 1 part of 10 per cent, solution

of hydrochloric acid and 6 parts of water. Wash until the yellow
stain disappears, then re-develop in a very weak non-staining developer
such as M-Q or metol diluted to one-fourth or more of its normal
strength. Rinse, fix and wash as usual.

The greater the dilution, the better will be the control over develop-
ment speed, which should be slow enough to permit even action of
the developer at an early stage for slight reduction. Obviously, if

development is carried too far, the negative will be intensified, and as
a precaution it is well worth while to practise on a few waste negatives

as a guide to future work. As in all processes involving the use of acid
solutions, negatives should be hardened previously.

Two-Solution Farmer's Reducer

For Reducing Contrast

In 1928, Crabtree and Muehler pointed out that potassium ferri-

cyanide acted as a proportional reducer when used under easily

applied conditions. It gives results similar to ammonium persulphate,
but without the uncertainty associated with this erratic substance.

The two solutions are as follows:

A. Potassium ferricyanide ... 32 grs. (7.5 gms.)
Water, to make 10 ozs. (1,000 c.c.s.)

B. Hypo ... 2 ozs. (200 gms.)
Water, to make 10 ozs. (1,000 c.c.s.)
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Immerse the negative in solution A, rocking the dish all the time
for i to 4 minutes according to the degree of reduction required.

Then wash the negative for 10 minutes in running .water, and fix for

5 minutes in solution B. This is followed by washing in the usual

manner. The time of immersion in ferricyanide should be 30 seconds
for slight, one minute for medium, and two minutes or more for

considerable action. Unlike the combined ferricyanide-hypo reducer,

little action is seen during treatment in the plain ferricyanide because
the silver ferricyanide is not dissolved until the negative is trans-

ferred to the hypo bath. For this reason it is advisable to make tests

with strips from an unwanted negative for times which increase from
half a minute to 3 or 4 according to requirements.
The A solution particularly should always be made up accurately

and used at the same temperature, otherwise any previous satisfactory

result cannot be exactly repeated. Negatives which have been dried

must be thoroughly soaked to ensure even action, and in all cases

hypo must be removed as far as possible to prevent " cutting " action

of the ferricyanide.

Local " Dry " Reducer for Prints

A. Iodine 20 grs. (2.3 gms>
Methyl alcohol 1 oz. (50 c.c.s.)

B. Thiocarbamide 40 grs. (4.6 gms.)
Water, to make 1 oz. (50 c.c.s.)

C. Methyl alcohol.

Mix equal parts of A, B and C at time of use, and apply carefully

to the dry print with a small brush or with cotton wool on a pointed
stick. Stop the action by quickly wiping over with a cotton wool
pad soaked in methyl alcohol. Repeat as often as may be necessary to

secure the desired degree of reduction. Finally fix and wash. For
slower action dilute the working solution with an equal quantity of
methyl alcohol.

FERRIC SALTS AS NEGATIVE REDUCERS
For a brief general review see " Epitome of Progress " section of

1945 "Almanac".

NEGATIVE VARNISHES
Cold Varnishes Shellac Varnish

Celluloid 10 gms. 20 P<* cent, shellac

Amyl acetate ... 500 c.c.s. solution ... 160 c.c.s.

To counteract the sickly odour Tn^gof "
'

C 'C 'S '

add a little oil of lavender.
Methylated spirit 320 c.c.s.

This may be flowed over or

applied with a brush to the

cold negative.

Zanzibar copal ... 30 gms. A mixture of Japanese gold
Amber (fused) ... 5 gms. size (1 part) and benzol (2 parts)

Ether 300 c.c.s. forms a rather slow-drying though
Acetone 200 c.c.s. otherwise excellent cold varnish.

Chloroform ... 20 c.c.s. The surface takes the pencil well.
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Hot Varnishes

1. Sandarac ... 55 gms.
Seed lac ... 83 gms.
Castor oil ... 20 c.c.s.

Oil of lavender 10 c.c.s.

Alcohol ... 1,000 c.c.s.

This varnish is somewhat dark
in colour.

2. Seed lac ... 50 gms.
Sandarac ... 50 gms.
Oil of lavender 12.5 c.c.s.

Castor oil ... 25 c.c.s.

Alcohol ... 1,000 c.c.s.

To prepare a good retouching
surface, the negative, after var-

nishing, is dusted over with fine

resin powder and rubbed up with
the fingers.

3. White hard
varnish ... 150 c.c.s.

rectified spirit 200 to

300 c.c.s.

Methylated spirit should not be
used. This will be found a good
varnish if durability is not
required, as it is easily rubbed up
for retouching upon and easily

cleaned off.

4. Best orange
shellac ... 125 gms.

Oil of lavender 12.5 c.c.s.

Methylated
alcohol ... 1,000 c.c.s.

Instead of oil of lavender, oil

of turpentine (pure) can be used.

Keep in a warm place until

dissolved; then add a large

teaspoonful of whiting or pre-

pared chalk; shake, set aside to

clear, and then decant. This is

specially recommended for gela-

tine negatives.

5. Sandarac ... 115 gms.
Alcohol ... 800 c.c.s.

Oil of lavender 85 c.c.s.

This is a good varnish for

retouching upon, and a tooth is

easily obtained by rubbing.

For Film Negatives

Water Varnish

Borax 35 gms.
Glycerine ... 30 c.c.s.

Shellac 70 gms.
Water ... ^ ... 1,000 c.c.s.

Boil together for about half-an-

hour, then add

—

Methylated spirit 250 c.c.s.

and filter.

Dammar Varnish

Dammar ... 100 gms.
Benzol, 90 per cent. 1,000 c.c.s.

Filter, Benzol (viz., benzene,

not " benzoline ") must be of the

90 per cent, strength.

Ground-Glass Varnish

Sandarac 10 gms.
Mastic 2.25 gms.
Ether (0.720) ... 100 c.c.s.

Dissolve the resins in the ether

and afterwards add

—

Benzol 25-75 c.c.s.

The proportion of the benzol

added determines the nature of

the matt obtained.

This varnish must be applied to

the cold negative or the coating
will not be matt.

Tinted Varnish

Malachite green, aurantia, or
asphaltum is used for tinting

the above matt varnish green,

yellow, or brown respectively

(for handwork on the back of
a glass negative).

For the occasions, however,
when a tinted matt varnish is

required only in small quan-
tity, e.g. for equalising the print-

ing density of a negative, as

convenient a means as any is to

add a little ordinary iodine (flakes)

to the ground-glass varnish made
in accordance with the above
formula.
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BROMIDE, CHLORO-BROMIDE
AND GASLIGHT PAPERS

Developing and Toning Formulae

Bromide and Gaslight Papers. Although the relative insolubility

of silver bromide and iodide in sodium sulphite solution makes it

possible to use almost any M-Q developer for bromide papers, the

same latitude does not obtain in the case of gaslight papers. Silver

chloride in the latter is dissolved fairly rapidly and sulphite solvent

stain will result if the sulphite concentration is too high in relation

to that of the alkali. Such stain can only be prevented by using a
developer containing a minimum of sulphite and a fairly high con-
centration of alkali, the object being, of course, to reduce the time
in which the sulphite may exert its solvent power. For the same reason
gaslight paper developers are used at greater strength than is usual for

bromide papers. In both bromide and gaslight papers potassium
bromide prevents fog and stain, and controls image colour. For
gaslight papers, however, latitude in respect of colour control is very

narrow, and in making up formulae, the prescribed quantity of potas-

sium bromide should be very carefully weighed, otherwise fog, stain

or bad colour will result according as the error is above or below the

exact quantity.

Chloro-Bromide Papers. As the name implies, these contain both
silver chloride and bromide. The ratio of the two halides determines
the printing speed, range of image colour and the sensitivity to colour
changes of the emulsion in developers of different composition. Usually
slower grades, containing a predominance of silver chloride, are the

most amenable to colour control, although many rapid varieties are

exceptionally versatile when used with specially prepared formulae.

Colour control is effected mainly by variation of the bromide content,

dilution, and in some cases temperature, and for maximum warmth,
approaching red, special formulae are required. These generally contain
chlorquinol or glycin alone or individually combined with hydroquinone,
and their suitability for colour control is significantly associated with
acute sensitivity to bromide. Many slow chloro-bromide papers will

give a black or blue-black colour with a gaslight paper developer, and in

most cases a normal bromide paper developer provides a slight pleasing

warmth which increases with added bromide and dilution. Modifying
the developer by highly restraining it and/or by extreme dilution to

produce warmth involves some increase of exposure which tends to

decrease contrast. In consequence, a print of good gradation and
rich colour is only possible from a negative of strong contrast. Even
with a negative of this type, undue over-exposure and short develop-

ment in a highly restrained and diluted bath will produce flatness and
poor colour. It should be appreciated therefore, that the full versatility

of chloro-bromide paper and the certainty with which the desired

colour associated with good quality may be obtained and duplicated

at will depend on systematic methods and continued practice.
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DEVELOPERS
Amidol

This developer will not keep made up for more than two days.

Sodium sulphite (cryst.) 240 grs. (55 gms.)

Potassium bromide 6 grs. ( 1 .4 gms.)

Water, to make 10 ozs. (1,000 c.c.s.)

When dissolved, add

—

Amidol 24 grs. (5.5 gms.)

For stronger prints reduce the water to 8 ozs. (800 c.c.s.).

For gaslight papers reduce the bromide to 1.5 grs. (0.35 gm.).

This reduced bromide also gives a colder black on bromide prints,

but the full quantity must be usedfor prints intendedfor toning.

Metol-Hydroquinone
One-solution

A one-solution M-Q developer suitable for bromide papers is that

given under the heading " Negative Developers " on p. 290 and is

used at the same working strength as for negatives. The same formula
gives good colour on gaslight papers if the bromide is reduced to

1 .5 grs. (0.35 gm.). See note under Amidol.

Two-solution
No. 1

Sodium sulphite (cryst.)

Potassium (or sodium) metabisulphite
Metol
Hydroquinone
Potassium bromide ...

Water, to make

Sodium carbonate (cryst.)

Water, to make

No,

480 grs. (110 gms.)
80 grs. (18.3 gms.)
20 grs. (4.6 gms.)
60 grs. (14 gms.)
20 grs. (4.6 gms.)
10 ozs. (1,000 c.c.s.)

640 grs. (147 gms.)
10 ozs. (1,000 c.c.s.)

For bromide papers take No. 1, 1 part; No. 2, 1 part; water,

1 or 2 parts.

For gaslight papers reduce the bromide to 5 grs. (1.15 gm.) and
for vigorous grades take No. 1, 1 part; No. 2, 1 part, without
added water. For normal grades add 1 part of water. Any tendency
to staining due to stale paper may sometimes be prevented by the

addition of one or two drops of 10 per cent, bromide and a 10 to

20 per cent, increase of the No. 2 solution.

Metol-Hydroquinone
For Long-keeping

The following formula for bromide and gaslight papers was originally

included in this section as having a storage life of about 1 8 months.
Evidence of much longer keeping is given, however, by Charles
Macnamara, who states that after 10 years* storage the developer
remains as good as new. Our contributor has used this formula
for many years with complete satisfaction, and we give it here again
as particularly suitable for those whose work is of an intermittent

nature:
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A. Metol 32 grs. (3.6 gms.)
Hydroquinone 120 grs. (13.7 gms>)
Alcohol 2 ozs. (100 c.c.s.)

Mix and shake well, but not all will dissolve.

B. Sodium sulphite (cryst.) 3 ozs. (150 gms.)
Sodium carbonate (cryst.) ... 3 ozs. (150 gms.)
Potassium bromide 8 grs. (1 gm.)
Water, about 10 ozs. (500 c.c.s.)

Heat water to about 1 30°F. and add the sodium sulphite. Continue
heating to nearly boiling point, meantime adding the sodium
carbonate. When all is dissolved, pour hot solution B into solution A
and add the potassium bromide. Then add water to make solution

up to 20 ozs. (1,000 c.c.s.).

Store in well-corked bottles filled to the neck.
For bromide papers, take 1 part stock solution to 3 parts water.

For gaslight papers, 1 part stock solution to 1 part water. This
developer gives excellent results with practically all makes of bromide
and gaslight papers.

Chloro-Bromide Developers

The following formulae will give tones ranging from warm black via

brown-black and sepia to red, according to the duration of exposure
and degree of dilution. Where chlorquinol is specified, either alone
or in conjunction with hydroquinone, glycin may be substituted

provided the sodium carbonate is increased by 50 to 60 per cent. This,

however, does not apply to formulae containing metol:

Kodak Kodak Kodak Gevaert B.J.

D-156 D-166 D-163 G-261 formula

Metol 1.7 1.15 2.2 gms.
Sodium sulphite cryst 44 50 150 80 50 t ,

Hydroquinone 6.8 8.5 17 6 —
tt

Chlorquinol — — — — 7 ,,

Kodurol or Glycin — — — 6 —
, t

Sodium carbonate cryst. 44 68 175 80 50 tt

Potassium bromide 6.3 12.5 2.8 2 1.8 tt

Water 1,000 1,000 1,000 1,000 1,000 c.c.s.

Kodak D-156.—Gives medium warmth of image on " Bromesko "

paper when used diluted with 1 part of water. Develop for 1J-2
minutes at 68° F.

Kodak D-166.—For maximum warmth of tone on " Kovita " and
" Bromesko " papers (short of red) ; suitable also for warm-tone lantern

plates. Use 1 part developer to 3 parts water. Develop for 2-3

minutes at 68°F. With this development time the correct exposure will

give a first appearance of image of about 50 seconds. Warmth of tone
may be varied by increasing or decreasing development time with
corresponding decrease or increase of exposure.
Kodak D-163.—A general purpose paper developer, recommended

for warm-black tones on " Bromesko*' and " Kovita " papers. Use
1 part developer to 3 parts water and develop for 1£ minutes at 68°F.
(Kovita and Bromesko glossy) or l£-2 minutes at 68°F. (Bromesko).
Gevaert G-261.—For brown to red tones on Vittex paper. The

exposure should remain constant for all dilutions. The tone will be
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more red and the development time should be lengthened the more
the developer is diluted. Image colour is affected by change of
temperature.

B.J. Formula.—For brown-black tones use undiluted. For sepia

and red-brown tones increase exposure and dilute the developer up
to 1 in 6 or more with added bromide. Normal time of development
2 to 3 minutes at 65°F.

Special Note

Negatives lacking in vigour do not produce well-graded prints by
usual methods specified to produce pronounced warmth of tone.

For this reason colder tones must be obtained by giving minimum
exposure and full development in a concentrated solution. For
maximum warmth from flat negatives with minimum loss of contrast,

normal exposure as for concentrated development should be given,

followed by full-time development in a plain glycin or chlorquinol
developer diluted to about 1 in 3 or 4.

Toning of chloro-bromide prints is satisfactory only when prints

have not lost contrast by over-exposure and dilute development.
This implies normal exposure and development times in a standard
M-Q developer or a formula such as D-156 or ID-23. An exception

is made, however, in the case of extra-contrasty negatives from which
soft prints may be made by slight over-exposure and dilute development
prior to toning.

SELENIUM TONING
For Purple-reddish-brown Tone

Selenium powder 3.4 grams
Sodium sulphide 52 grams
Water 500 c.c.s.

Warm the solution to make sure the selenium is dissolved, then
dilute well with water for use according to tone desired. A suggested
dilution is 1 part above stock solution to 10 parts water.

For Ilford Plastika.—One to two minutes gives good colour. Any
time above 2 minutes does not alter tone but materially increases

yellow-brown stain.

For Bromide Paper.—Print should first be bleached and then
selenium toned for 2-3 minutes.

N.B.—Discard selenium working solution after use.

SULPHIDE TONING
Probably the most reliable method of producing warm-brown tones

on bromide prints is by the sulphide process by which prints are

first ferricyanide and bromide bleached, washed and finally darkened
or toned in sodium sulphide solution. The necessary solutions are:

Stock Bleaching Solution

Potassium bromide £ oz. (50 gms.)
Potassium ferricyanide 1 oz. (1 OCTgms.)
Water, to make 10 ozs. (1,000 c.c.s.)

This solution will keep indefinitely if protected from strong light.

For use: take 1 part of the above to 9 parts water.
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An alternative bleaching formula originated by T. H. Greenhall.

A. Hydrochloric acid, pure 3 ozs. (150 c.c.s.)

Water, to make 20 ozs. ( 1 ,000 c.c.s.)

B. Potassium permanganate... ... 40 grs. (4.5 gms.)
Water, to make 20 ozs. (1,000 c.c.s.)

Both A and B keep indefinitely stoppered.

For use, mix in the order given: Water, 6 ozs.; A, 1 oz.; B, 1 oz.

Either bromide or warm tone papers may be bleached in the above
solution which in most cases prevents any tendency to yellowness,
particularly in warm tone papers. Complete bleaching takes place in

about one minute or less, but in case of sluggish bleaching, discard
the solution and start again with fresh. Prints from the fixing bath
require only a rinse before bleaching and only 2 or 3 minutes wash
before sulphiding or toning in the thiocarbamide toner.

The process has the advantage that a partial bleach, say 5-15 seconds
followed by toning produces a rich, dark sepia tone. Provided the

volume of the bleaching solution is sufficient, a batch of prints may be
treated, but the solution must be discarded after use.

Stock Sulphide Solution

20 per cent.

Sodium sulphide, pure 4 ozs. (200 gms.)
Water, to make 20 ozs. ( 1 ,000 c.c.s.)

For use, take 3 parts of stock sulphide solution to 20 parts of water

Prints for toning must be well washed and hypo free before bleaching.

and in hot weather or where the water supply has a softening action on
prints a fixing-hardening bath should be used. (See "Fixing*'.)
Proceed as follows:

(1) Bleach the prints in ferricyanide-bromide solution for 2 or 3

minutes

—

i.e. until the image becomes faint brown in colour. Dark
or black patches that will not bleach out indicate that the bleacher

(which may be used repeatedly) is becoming exhausted.

(2) Rinse the prints in clean water for £ to 1 minute. Longer
washing does no good and may impair the tone.

(3) Transfer the prints to the sulphide bath, where they should
darken in about 30 to 60 seconds.

(4) Finally wash prints for half-an-hour in running water. Sulphide
toned prints are thoroughly permanent.

The above method may be used for both transparencies and gaslight

prints, although the latter may more easily give unpleasant tones due
to errors in exposure and development.

Faults and Defects

Blue stains in spots or patches are due to iron impurities in alum
or rust in tap water. Use hypo-metabisulphite fixing bath followed
by formalin hardener, or see that the alum is pure and fit flannel

filter to tap. Blue spots may be removed after the print is thoroughly
'dry by applying dilute hydrochloric acid or sodium hypochlorite
solution, followed by washing.
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Yellow tones. These result from over-exposure and short develop-
ment, weak or exhausted sulphide solution, and in some cases from
old or exhausted developer.

Loss of detail. Due to residual hypo causing the ferricyanide to

reduce permanently medium and higher tones.

Veiled whites. Mostly due to fog caused by faulty safelight or by
forced development in developer deficient in bromide. Occasionally
caused by a chrome alum fixing bath which is too strong or state.

Streaks and untoned patches. These can be prevented by rubbing
the print over as soon as it is put in the sulphide bath, and continuing
to rub it fairly hard. It may be necessary to so treat the print throughout
immersion in sulphide, in which case it is well to make sure that the

print has been sufficiently hardened. This method gives good results

with prints which have been lying untoned for some time.

Bad colour and insufficient depth. These faults are due largely to

the same causes as those referred to under Yellow Tones above.
Although no amount of after-treatment can convert a poorly-toned
print into a good one, some improvement may result from either

re-bleaching and re-toning, or partly bleaching and re-development.
By the first method, the print is bleached in the copper bleacher given
under the heading " Ink Drawings from Prints " and re-toned. By the
second method, the same bleacher is used diluted with two or three

parts of water and the print is partly bleached and re-developed in any
ordinary bromide paper developer. Greenhall's permanganate-
hydrochloric acid bleacher given under " Sulphide Toning" may be
also used. The longer the bleacher is allowed to act, the colder and
darker will be the final tone after re-development. Actually, a print

so treated has not a pure tone since the deepest shadows will tend
more towards black than the lighter tones.

Treat the prints in the following bleacher:

Copper bromide 260 grs. (27 gms.)
Sodium bromide 5 ozs. (222 gms.)
Water 20 ozs. (1 ,000 c.c.s.)

Bleach the print in the darkroom and re-develop in daylight in any
non-staining developer, then re-tone.

Important Note.—Do not use the sulphide bath near any un-
exposed sensitive materials, and discard solution down the drain after

use.

Thiocarbamide Toning Bath

Thiocarbamide may replace sodium sulphide which is usually used
to tone bromide and gaslight prints following the ferricyanide-

bromide bleach. The toning solution is made as follows:

A. Thiocarbamide 1 oz. (100 gms.)

Water, to make 10 ozs. (1,000 c.c.s.)

B. Sodium hydroxide 1 oz. (100 gms.)

Water, to make 10 ozs. (1,000 c.c.s.)

For use take A, 1 part; B, 2 parts; water, 32 parts.

15
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Bleach the prints in the ferricyanide-bromide solution exactly as

prescribed for sulphide toning, rinse and then tone in the working
thiocarbamide working solution just given. Any tendency of the caustic

solution to soften the gelatine may be lessened by using one part of
the B solution instead of two.

The speed of toning and the colour of the final image is controlled
by the alkalinity of the bath. With insufficient alkali toning is slower
and the colour tends to become yellow, hence for flat, toneless subjects

slightly increase the amount of B solution. Some papers react better

to this toner if they are bleached in the permanganate-hydrochloric
acid formula.

Thiocarbamide gives rich sepia tones on both bromide and gaslight

papers, and, moreover, is free from the disagreeable smell associated
with sodium sulphide.

Hypo-Alum Toning

This method of toning bromide and gaslight prints is particularly

suitable for chloro-bromide papers, to which it gives a much better

sepia than is obtained by the sulphide method. There is, however,
some doubt as to whether hypo-alum is as permanent as the two-
bath sulphide method, a contributory cause being failure to wash the
prints thoroughly after fixing. This is particularly so when an exhausted
fixing bath is used, which if followed by insufficient washing will

cause veiling and staining of the whites. Prints should be fixed in a
hardening-fixing bath or hardened separately and preferably dried

before toning. They are then directly toned in the hypo-alum mixture
made as follows:

Hypo 1 lb. (400 gms.)
Hot water 80 ozs. (2,000 c.c.s.)

Dissolve and then add:
Alum 3£ ozs. (87 gms.)

Stir well, boil for 2 or 3 minutes, cool to about 150°F. (65°C.)

and then add the Silver Ripener, made as below.

Stir well again and add:
Potassium iodide 40 grs. (2.3 gms.)

The whole mixture is thoroughly well stirred.

Silver Ripener

Silver nitrate 20 grs. (1.3 gms.)
Water 1 oz. (30 c.c.s.)

To this add, drop by drop, strong (.880) ammonia until the precipi-

tate first formed is just re-dissolved. Stir vigorously while adding the

ammonia.

The toning bath can be used repeatedly, keeping up the bulk by
occasional addition of fresh solution, but the replenished bath should
not be filtered. The best results are obtained by keeping the bath as

hot as the emulsion will stand, say, 100 to 120°F. (38 to 50°C). At
this temperature the prints will tone in from 20 to 30 minutes. The
bath can be used cold, in which case toning will take about 24 hours.
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Allow plenty of solution for batch toning, and pass the prints in one
by one, at once making sure that they do not stick together. After
toning, the prints should be hardened in a plain alum bath, but allow
them to cool before hardening, otherwise blisters will appear, due to

sudden change of temperature. Finally swab off the sediment from the

surface of the prints and wash thoroughly.

Colder tones may be obtained by reducing the quantity of potassium
iodide or omitting it entirely.

Liver of Sulphur Toning

Liver of sulphur 15 grs. (1.7 gms.)
Water 20 ozs. (1,000 c.c.s.)

This bath is suitable for bromide and gaslight papers and tones in

about 30 minutes. The results are similar to those obtained by hypo-
alum. The liver of sulphur must be perfectly fresh, and must be mixed
and used well away from unexposed sensitive materials.

Silver-Mercury Sulphide

(H. W. Bennett*s process)

This process produces brown-black to warm brown tones with
certainty, provided the print has been fully developed.

The following stock solutions are required:

A. Potassium ferricyanide

Potassium bromide
Water, to make

2 ozs. (100 gms.)
1 oz. (50 gms.)

... 20 ozs. (1,000 c.c.s.)

B. Mercuric chloride . .

.

Water, to make . .

.

£ oz. (25 gms.)
20 ozs. (1,000 c.c.s.)

To prepare the bleaching bath, take the various quantities of A and
B specified below for each ounce of working solution, according to

the colour desired.

A. 60 minims Rich warm brown.

A. 60 minims
B. 30 minims

> Cool brown.

A. 40 minims
B. 40 minims

> Very deep brown.

A. 40 minims
B. 80 minims

> Brown-black.

Intermediate proportions will yield corresponding tones.

Whenever solution B is used in compounding the bleaching bath,
a 1 per cent, (pure) hydrochloric acid bath must be given, and then a
few minutes' washing before sulphiding the prints.

When the bleaching bath contains solution B, intensification takes
place, according to the proportion of B used. Allowance must be
made for this in printing, by decreasing the exposure and not by short-

ening development. When the full quantity of B solution is used,
three-fourths of the normal exposure is correct, the print being
developed normally.
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Nitro-Sulphide Toning

(W. B. Shaw's Process)

This process is based on the

fact that sulphide solutions with
a suitable oxidising agent tone
directly, thus obviating the neces-

sity for an intermediate bleaching

bath.

The nitro-sulphide process will

yield more pleasing results on
"gaslight" papers than the

bleach and sulphide method, the

colours resembling those obtained
by hypo-alum toning.

Stock solutions:

Solution A

A saturated solution of barium
sulphide. To prepare this J oz.

(12.5 gms.) of barium sulphide

is shaken up with 20 ozs. (1 litre)

of warm water and the un-
dissolved portion allowed to

settle. The clear liquid is poured
off for use. The bottle must be
kept tightly closed.

Solution B
A 10 per cent, solution of

sodium meta-nitro-benzene sul-

phonate.

For use take A, 4 ozs. (100
c.c.s.), and B, 2 drams (6 c.c.s.).

The best results are obtained
by giving prints a generous ex-

posure and developing with M-Q.
The final tones vary considerably
with different brands of paper,

ranging from purple to warm
brown. As the progress of toning
is under direct observation, inter-

mediate colours can be secured
with ease.

With slow bromide and chloro-

bromide papers toning may be
too rapid for convenient control.

In such cases the solution should
be largely diluted with water.

If toning is carried to com-
pletion, fast contrasty papers
usually give cold tones and slow
normal papers warm ones.

The temperature of the toning

bath should not be below 60°F.

(16°C).

Prints for this process need not
be completely washed after fixing,

but it is just as well to wash for a

few minutes before toning.

Copper Toning

A. Copper sulphate 60 grs.

(7 gms.)

Potassium 240 grs.

citrate (neutral (28 gms.)

salt)

Water to 20 ozs.

(1,000 c.c.s.)

B. Potassium 50 grs.

ferricyanide (6 gms

)

Potassium citrate 240 grs.

(28 gms.)

Water to 20 ozs.

(1,000 c.c.s.)

Use equal parts of each. If

prints are pinkish in the high-

lights use more citrate in the A
or B solution.

The copper toning process
gives a range of tones from
warm brown to light red, accord-
ing to the time of action of the

solution. Toned prints last

fairly well but are inferior in

permanence to those made by the
sulphide-toning method. The
toning has scarcely any percepti-

ble effect on the depth of prints.

In this mixture which must be
used soon after making, prints

gradually tone and pass through
the stages of purplish black and
brown to a decided red. Prints

should be well washed from hypo
before toning.
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Uranium Toning

This old method yields brown
to reddish tones. It intensifies

the prints, but the results may
prove impermanent.

A. Uranium nitrate 90 grs.

(10 gms.)

Water ... 20 ozs.

(1,000 c.c.s.)

B. Potassium ferri- 90 grs.

cyanide do gms.)

Water 20 ozs.

(1,000 c.c.s.)

Use equal parts of A and B
and add 20 minims of glacial

acetic acid to each ounce of
mixture (40 c.c.s. per litre). The
prints must be free from hypo.
After toning wash in several

changes of still water tHl the

high-lights are clear. Washing
in running water will remove
the toning in patches. Citric

acid (10 grs. per oz.—23 gms. per
litre) or oxalic acid (5 grs. per
oz.— 1 1 gms. per litre) instead of
acetic is an aid to pure whites.

As a means of rendering
uranium-toned prints permanent
it is recommended to fix the toned
prints for five minutes in hypo,

£ oz. (25 gms.); potassium
metabisulphite, 70 grs. (8 gms.);

water, 20 ozs. (1,000 c.c.s.).

Blue Tones

A. Potassium 15 grs.

ferricyanide (1.7 gms.)

Sulphuric 30 minims
acid, cone. (3 cc.s.)

Water 20 ozs.

(1,000 cc.s.)

B. Ferric ammo- 15 grs.

nium citrate (i.7gms.)

Sulphuric 30 minims
acid, cone. (3 cc.s.)

Water 20 ozs.

(1,000 cc.s.)

Mix equal parts of A and B
at time of use. Prints should

be light, as the toning also

intensifies. When toned, wash
to remove all yellow colour.

Green Tones

A. Potassium 180 grs.

ferricyanide (2 gms.)

Water, distilled 20 ozs.

(100 cc.s.)

B. Vanadium 3J drs.

chloride (3 cc.s.)

(stock soln.)

Ferric ammon- 45 grs.

ium citrate d gm.)

{green)

Sodium citrate 2J ozs.

neutral (25 gms.)

Ammonium 90 grs.

chloride (2 gms.)

Hydrochloric 1£ ozs.

acid (14 ccs.)

Water, distilled 10 ozs.

(100 cc.s.)

The hydrochloric acid is the
" pure strong * 'of 1.16 sp. gr.

The stock vanadium solution

is made by mixing 1 oz. of
vanadium chloride, as purchased
(Merck's syrupy), with 5 drams
(18 c.c.s.) of strong hydrochloric
acid and then adding distilled

water to make 2 ozs. 90 minims
(62 c.c.s.) in all.

In making up the B solution

first add the hydrochloric acid to

the vanadium solution. Then
dissolve the ferric citrate, soda
citrate, and ammonium chloride

in 100 c.c.s. water and mix the

two. Solution should be dull

mauve blue; not green—until

mixed with A.

Both A and B solutions will

keep for months at least.

To mix the toning solution

take 1 part A with 4 parts water,

and separately, 1 part B with 4
parts water. The two weak solu-

tions when mixed together form
the toner.
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Prints tone in from 4 to 8

minutes. Rock constantly, then
wash in 5 changes of water, each
of 2 minutes; give a bath of
hydrochloric acid (1 part in 50
parts water) for 2 minutes, and
finally wash for 15 minutes in

7 or 8 changes of water.

Prints should be of the ordinary
depth. The green tone is per-

manent.

Red Tones

A. Nickel nitrate...

Potassium
citrate

Water

B. Potassium ferri-

cyanide
Water ...

C. Dimethyl-gly-
oxime (satu-

rated soln. in

methyl alcohol)

Sodium hydrox-
ide (0.4>
solution)

Water ...

220 grs.

(5 gms.)

660 grs.

(15 gms.)

10 ozs.

(100 c.c.s.)

90 grs.

(2 gms.)

5 ozs.

(50 c.c.s.)

i oz.

(5 c.c.s.)

i oz.

(5 c.c.s.)

5 ozs.

(50 c.c.s.)

Bleach in a freshly prepared
mixture of solutions A and B
which has been acidified with

a little dilute nitric acid. Place
the print for 2 to 3 minutes in

solution C to which has been
added 3 to 4 drops of ammonia
per ounce of solution; finally

fix in plain hypo. The image so
produced is red.

If, after fixing, the red toned
print is treated with a slightly

acidified solution of ferric sul-

phate and potassium bromide,
violet tones are obtained. Red-
brown tones are obtained on
treating the red toned print with
sodium sulphide; in this case it is

advisable to add 0.5 gm. potas-

sium bromide to solution A.

Gold Toning

For improving the colour of
greenish or rusty black prints,

and for bluish tones.

Ammonium 130 grs.

sulphocyanide (15 gms.)

Chloride of gold 9 grs.

(1 gm.)

Boiling water ... 20 ozs.

(1,000 c.c.s.)

Use as soon as cool. Place

the wet print face upwards on a
sheet of glass, squeegee into

contact, blot off superfluous
moisture, and paint the above
bath on with a broad flat brush;
when the desired tone is reached
wash well and dry.

GLAZING PRINTS

Most modern printing papers of good quality are coated with
emulsions which are hardened during manufacture, and for this

reason prints rarely require any special treatment to facilitate their

removal from glass plates or metal sheets. As a precaution, however,
all prints for glazing should be fixed in a hardening-fixing bath, or if a
non-hardening acid bath has been used, they should be hardened in

a separate bath. The finest gloss is obtained on prints which have not
been hardened during processing, and are allowed to strip off by
drying at a normal temperature. Failure of prints in this condition to

strip off without assistance, or their proneness to sticking, is often

attributed to softening of the gelatine. This is not the case with papers
of high repute, the cause being mainly due to faulty methods and/or
the use of an unsuitable glazing solution or none at all.
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A number of first-class glazing solutions can be bought ready made
or one may be prepared from

:

Oxgall, prepared ... 1 oz. (12 c.c.s.)

Water 80 to 160 ozs. (1,000 to 2,000 c.c.s.)

The prints are soaked in this solution for a minute or two and laid

on the glasses, ferrotypes or drum surface without intermediate
washing.

Those who do not object to the mess (and smell) may prepare
oxgall from gall bladders obtained from a butcher or slaughterhouse.

The fluid from the bladder is mixed with formalin in the proportion of
about 2 ozs. of formalin per gallon of gall (12.5 c.c.s. per litre). The
mixture is filtered through several thicknesses of butter muslin, after

which it is bottled and will keep for a long time.

A polishing medium to be applied to glass, ferrotype or chromium
plates before squeegeeing the prints is

:

Beeswax 20 grs. (45 gms.)
Turpentine 1 oz. (1,000 c.c.s.)

or
Spermaceti wax 20 grs. (45 gms.)
Benzol 1 oz. (1,000 c.c.s.)

a few drops of which are rubbed on with a piece of flannel and the

glass afterwards polished with silk rag or chamois leather.

When heat is used to accelerate stripping, either on loose flat

plates or rotary drums, great care is necessary to produce a good
gloss without the prints sticking. Precautions to be taken are:

Wash the glazing surface frequently with soap and hot water, followed
by thorough rinsing and drying; finally polish off with petrol, benzine
or the wax polish given above sparingly applied with clean material.

Glass plates may be treated the same way, followed by a final polish

with prepared chalk or whiting.

Prints should be swabbed over with cotton wool or viscose sponge
after washing to remove grit, and then placed in grit-free (filtered)

water before glazing. The smallest particle of grit will prevent adhesion
of the print in its vicinity and will show in the glazed print as a semi-
matt spot similar to an air bubble. Oyster shell markings are caused
by uneven drying by heat. This is prevented by hanging the plates

in an air-circulated drying cupboard or at least making sure that the

plates are not submitted to sudden changes of temperature. Very
great heat will ruin the surface of ferrotypes by causing " matting"
which is more likely to occur when prints are squeegeed from a
methylated spirit bath.

Persistent sticking in spite of all precautions is usually cured by
drying the prints first and then wetting them thoroughly again before
glazing.

Enamel" Collodion

{For Glazing both Gelatine and Collodion Prints.)

Glass plates cleaned with French chalk are coated with the following

solution:

Soluble gun-cotton 125 grs. (14 gms.)
Alcohol 10 ozs. (500 c.c.s.)

Sulphuric ether 10 ozs. (500 c.c.s.)
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and, as soon as coating has set, slipped under prints which are waiting

face down in water. Prints are withdrawn and squeegeed. When
they are half-dry, a stout backing paper is pasted on with good thick

photo-mountant, and the prints then allowed to dry. The object of
the backing paper is to prevent penetration of moisture when the

prints are mounted. They are finally stripped off.

Glazing Matt Prints

It is frequently desired to glaze a matt print, either for appearance,
for protection against atmospheric contamination, for brightening up
a print for copying or blockmaking or to mask hand or aerograph work
Two general methods are available. The print may be covered with
Cellophane, or it may be varnished.

Cellophane-facing : Sheets of ordinary wrapping Cellophane are

soaked for 5-10 minutes in water and are then squeegeed on to a ferro-

type plate. The prints, if unhardened, are taken from the washing
water, squeegeed on to the Cellophane and stacked up under pressure

with a pair of blotters over each print, and left for several hours. They
are taken from the ferrotypes while still damp and dried between
blotters under light pressure. If the prints have been hardened they

should be soaked for 10 minutes, before squeegeeing in water at 120°F.

Varnishing : A varnish is made up by diluting printer's white
spirit-varnish, as used for show card finishing, with a little turpentine

mixed with spirit. The varnish is applied with a circular motion
with a piece of cotton wool. It requires half a day for drying.

Excellent commercial varnishes are also available.

Ink Drawings from Prints

Particularly in engineering and commercial advertising it is often

necessary to prepare line-drawings from photographs. This is done
by drawing or lining in the photograph with waterproof Indian ink

and then bleaching out the image completely in iodine-cyanide, or
iodine-thiocarbamide (see under Reducers) or the following copper
bleacher:

Copper sulphate (cryst.) ... 2 ozs. 5 grs. (100 gms.)
Common salt 2 ozs. 5 grs. (100 gms.)
Sulphuric or hydrochloric acid

(concentrated) J oz. (25 c.c.s.)

Water 20 ozs. (1,000 c.c.s.)

Bleach the lined-out print in the above solution until only a faint

image remains which will require 6 to 7 minutes; then remove the

silver chloride residue in 20% to 30% plain hypo solution.

After fixing there should be no trace of the original image. This
method of removing the silver image is much quicker than when
using the slow thiocarbamide-nitric acid bleacher.

Another useful method is to coat a good quality rag paper such
as Whatman with a ferro-prussiate sensitiser (see " Iron Printing

Processes"), make a contact blue-print, then, after lining in the

image, bleach out in a 5 per cent, solution of sodium carbonate. The
back of an old or rejected print is suitable for coating, since after

wetting, which is necessary to develop the blue-print, the paper surface

will take the Indian ink perfectly.
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THE CARBON PROCESS
Procedure.—Tissue, i.e., paper

coated with a mixture of gelatine

and pigment colour, is made
sensitive by immersion in bichro-

mate solution, dried, and printed

under the negative by daylight.

As the colour of the tissue

hides the effect of light, the print-

ing is done by aid of an actino-

meter.

The effect of the light is to

render the gelatine insoluble

—

the greater the action, the deeper
down into the tissue. "Develop-
ment" consists in dissolving out
in warm water the tissue which
remains soluble.

As a skin of insoluble tissue

is formed over the whole top
surface of the print, the coating

is first transferred, face down,
on to a fresh support.

To do this, the exposed tissue

is soaked in cold water along
with a sheet of gelatine-coated

transfer paper, the two squeegeed
together, put under pressure for

about 20 minutes, and then placed
in hot water.

The original support of the

sensitive surface is stripped off,

leaving the tissue with its face

(the insoluble side) on the transfer

paper. The soluble gelatine can
be then dissolved away, carrying
the pigment with it, and the

prints are finally passed through
an alum bath, washed and dried.

As this transference of the

print to a new support causes
the picture to appear reversed
as regards right and left it is

necessary (where this is an objec-

tion) to transfer first on to a
" temporary support" for devel-

opment, and from this again on
to the " final support."

Sensitising Solutions

Potassium J oz.

bichromate (50 gms.)

Water 10-20 ozs.

(1,000 to 2,000 c.c.s.)

Liquor 30 minims
ammonia, 0.880 (7 c.c.s.)

If the tissue be squeegeed on
to a ferrotype plate, and allowed
to dry upon it, the drying may
be done in the light of an ordinary
room. The face of the tissue is

then protected from light, dust,

and injurious vapours.

H. W. Bennetts formula'.—
Potassium

bichromate
Citric acid

Water, to make

120 grs.

(28 gms.)

30 grs.

(7 gms)

10 ozs.

(1.000 c.c.s)

To this, add liquor ammonia
sufficient to change the orange-
red colour to lemon yellow.

This bath is suitable for nega-
tives which will yield good prints

in contact bromide printing.

Tissue sensitised in it will keep
longer than that sensitised in

the former solution, but it is

much less sensitive. It is not
suited for the very strong nega-
tives usual in carbon printing.

Fixing or Hardening Bath

Alum

Water, to make

i oz.

(50 gms.)

10 ozs.

(1,000 c.c.s.)

Bichromate Stains, Etc.

To remove bichromate stains

from fingers, nails, etc., apply
dilute ammonia to the parts until

the stains disappear, then well

wash the hands with warm water
and soap.
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Waxing Solutions

No. 1 formula is for carbon
prints or for removing collodion
films.

1

.

Beeswax 50 grs.

(11.5 gms.)

Benzole ... 10 ozs.

rect. No. 1 (i.oooccs.)

No. 2 formula is for flexible

supports.

2. Yellow resin 180 grs.

(41 gms.)

Yellow beeswax 60 grs.

(13.7 gms.)

Rect. spirit of 10 ozs.

turpentine (i.ooo c.c.s.)

Carbon Transparencies

The following is a substratum
for use in making carbon trans-

parencies.

Nelson's No. 1 | oz.

gelatine (37.5 gms.)

Water to 20 ozs.

(2,000 c.c.s.)

Potassium ... 12 grs.

bichromate (1.37 gms.)

Well cleaned plates are coated
with this and dried, when they
are fully exposed to light, which
will render the coating insoluble.

Gelatine Solution

For transferring carbon pictures

from flexible support to ivory,

opal or clear glass, etc.

Nelson's No. 1 J oz.

gelatine (50 gms.)

Water to 10 ozs.

(1,000 c.c.s.)

Chrome alum 6 grs.

(1.37 gms.)

The chrome alum is pre-

viously dissolved in 1 oz. (100
c.c.s.) of water and the solution

added to that of the gelatine.

For coating drawing-papers for

the single transfer process.

Nelson's No. 1 £ oz.

gelatine (50 gms.)

Water to 10 ozs.

(1,000 c.c.s.)

Chrome alum 10 grs.

(2.3 gms.)

Apply with a brush.

The chrome alum is previously

dissolved in 1 oz. (100 c.c.s.) of
water and the solution added to

that of the gelatine.

In adding a solution of chrome
alum is one of gelatine, both
solutions should be at a fairly

high temperature, 130° to 160°F.

THE CARBRO PROCESS
In this process a carbon print

is made from a bromide print

or enlargement without the aid

of daylight.

A good bromide print must
first be prepared, care being
necessary to ensure correct ex-

posure and full development.
Weak, flat bromides give un-
satisfactory results.

The print, which has been
thoroughly washed and dried, is

placed in a dish of clean water,

and should remain in this until

quite limp or until required.

The following solutions are

required:

Stock Solution No. 1.

(For making Sensitising Bath.)

Potassium £ oz.

bichromate (50 gms.)

Potassium £ oz.

ferricyanide (50 gms.)

Potassium bromide ... £ oz.

(50 gms.)

Water to ... 10 ozs.

(1,000 c.c.s.)
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Sensitising Bath for Use.

Stock solution No. 1 6 ozs.

(100 c.c.s.)

Water 18 ozs.

(300 ccs.)

This bath may be used re-

peatedly, but should be strained

through fine muslin or cotton
wool after use.

Stock Solution No. 2.

(For Acid-Formalin Bath.)

Acetic acid, glacial ... 1 oz.

(10 c.c.s.)

Hydrochloric acid, 1 oz.

pure (io ccs.)

Formalin 22 ozs.

(220 c.c s.)

Water ... 1£ ozs.

(15 c.c.s.)

The formalin is the commer-
cial 40 per cent, solution of
formaldehyde.

Acid-Formalin Bath for Use.

Stock solution No. 2. 1 oz.

(10 ccs.)

Water 32 ozs.

(320 c.c.s.)

Renew this bath frequently as

contamination with " sensitiser"

lessens its activity.

A piece of carbon tissue of
the required size, which must be
about i in. larger each way
than the bromide print, is "sensi-

tised" by immersion for three

minutes in the " sensitising bath
"

given above containing potassium
bichromate, ferricyanide and bro-

mide.

During this time the bromide
print should be removed from the

water and laid face upwards on
a sheet of stout glass.

When the tissue has been in

the "sensitising" bath for the
requisite time it is removed, and
allowed to drain for 15 seconds.

It is then placed in the acid-

formalin bath. The time of
immersion in this solution varies

according to the brilliancy desired

in the resulting print, and may
be from 15 to 25 seconds, the

longer immersion giving greater

softness.

The tissue is now laid face

downwards upon the bromide
print, and the two squeegeed into

contact. A flat squeegee is used,

and particular care taken that the

tissue does not move on the

surface of the bromide during
the early stages of squeegeeing.

Both print and tissue are now
lifted from the glass, and placed

between greaseproof paper, where
they are allowed to remain for

15 minutes. During this time a
piece of transfer paper, similar

to that used" in carbon printing

and larger in size than the tissue

in use, is selected and placed in

a dish of water.

If a thin transfer paper is

used, allow it to soak for 5

minutes, while, if thick, 10
minutes will be necessary.

The transfer paper is then laid

face upwards upon a sheet of
glass, and is ready to receive

the carbon tissue.

The bromide print and its

adhering tissue should now be
taken from between the grease-

proof paper, and the two care-

fully separated by lifting one
corner of the print and gently

but decisively pulling the two
surfaces apart. The bromide
print should be dropped into a
dish of water, and the tissue

placed film down upon the

transfer paper.

The tissue is then squeegeed to

the support transfer paper, and
the two placed between blotting

paper for from 20 to 40 minutes.

The bromide print, after well

washing, may be re-developed

for future use.

When the tissue and final

support have been in contact for

the required time they are placed
in a deep dish of water at a
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temperature of 95° to 100° F.

In a few minutes the pigmented
gelatine begins to dissolve: colour
oozes out at the edges.

The two papers are now separ-

ated by taking a corner of the

tissue and gently pulling the two
apart under the water. The
majority of the pigmented gela-

tine will now be found upon the
transfer paper, and development
of the image is proceeded with

by po'uring warm water over the

surface of the print. The image
is very tender at this stage, and
care should be taken that nothing
touches its surface. When develop-
ment is complete the print is

transferred to a 3 per cent,

solution of alum, and when all

signs of yellowness in the high-

lights have disappeared, is washed
for a few minutes in water, and
then hung up to dry.

THE BROMOIL PROCESS
In this form of the oil process,

a print, which should be on one
of the papers made for the pur-
pose, is bleached in a special

tanning bleacher. This brings

the print into a condition where,
when damp, it will accept an
oily ink in proportion to the
original reduced silver.

Amidol is the safest developer,
but M.Q. or Azol can be used.

About half normal strength is

best, and the print should be on
the soft side. It should be fixed

for five minutes in fresh 20%
plain hypo, thoroughly washed,
and dried. It is then soaked in

water for five minutes, and
bleached.

Stock Bleacher (Chris. J. Symes'
formula).

Copper sulphate
(pure) ... 14 gms.

Hydrochloric
acid (pure
strong) ... 3 drops

Potassium bro-
mide ... 14 gms.

Potassium bi-

chromate(pure) 0.75 gms.
Water (distilled or

tap if soft) ... 350 c.c.s.

Add two parts of water for

use. The stock solution keeps
well.

After bleaching, the print is

washed in several changes, fixed

in 10% plain hypo for three

minutes, washed, and dried.

The above bleacher suits a
soft tap water (4 to 10 degrees

hardness). With hard water add
a trifle more acid, but not more
than necessary to prevent the

bleacher clouding during use.

To prepare it for pigmenting,

the print is soaked for about
half an hour in water at from
70° to 85°F. Soft water needs
the higher temperature usually,

but experiments should be made.
The surface water is dabbed off

firmly with a damp wash-
leather, and inking begun with
a stiff bromoil ink applied with
the special brushes made for

this work. It should only take
on the shadows. After 3 minutes*
resoak, slightly softer ink is

applied, and after further resoaks

at each stage, still softer ink

until the high light detail appears
and the print is considered
finished. The brush should be
more lightly charged as the ink

is softened. There is no need
to hurry. If the print is kept
moist by frequent dips into the

water and gently dabbed off

after each, ink that has taken
properly will not be disturbed,

and the picture can be built up
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methodically and controlled as

desired.

There is a " short *' method of
preparing the print in which
the first fixing is omitted and the

print bleached (in safe light)

after rinsing out the developer.

The rest of the process is the
same, except that the final fixing

should be for five minutes in

20% hypo. But with present-day
papers the standard method is

to be preferred until some experi-

ence is gained.

Processing temperatures should
not exceed 65°F. if possible.

Brushwork should be firm and
decided, but not heavy.

SENSITISING PAPER & FABRIC
The following are formulae for

" salting " and sensitising papers,

such as Whatman's drawing
papers, and fabrics.

Prepare the plain paper with:

Ammonium 60 to 80 grs.

chloride

Sodium citrate

Sodium chloride

Gelatine ...

Distilled water,

to

r

—

Ammonium
chloride

Gelatine . .

.

Water, to make

(7 to 9 gms.)

200 grs.

(23 gms.)

40-60 grs.

(5 to 7 gms.)

20 grs.

(2.3 gms.)

20 ozs.

(1,000 c.c.s.)

200 grs.

(23 gms.)

20 grs.

(2.5 gms.)

20 ozs.

(1,000 c.c.s.)

The gelatine is first swelled in

cold water and then dissolved

in hot water, and the remaining
components of the formula are

added. The solution is filtered,

and, when still warm, the paper
floated upon it for three minutes
and dried.

Sensitise the salted paper on
a neutral 45-grain silver bath.

The sensitised material keeps
only a few days. It needs a
very vigorous negative and should
be appreciably overprinted, as it

loses depth in toning and fixing.

Platinum Toning Bath.

Potassium 9 grs.

chloro-platinite (lgm.)

Water 20 ozs.

(1,000 ccs.)

Nitric acid ... 4-6 drops
(7-10 drops)

The fixing bath should be
slightly alkaline to neutralise any
acid remaining in the print. A
good formula is :

Hypo

Sod. carbonate
10% sol.

Water, to make

3 ozs.

(150 gms.)

240 minims
(28 c.c.s.)

20 ozs.

(1,000 ccs.)

Gold Toning.

A very satisfactory toning bath,

which may be kept as a stock
solution, is:

Gold chloride ... 15 grs.

(1 gm.)

Sodium acetate 450 grs.

(30 gms.)

Water, to make 35 ozs.

(1,000 ccs.)

For use, dilute 1 part with 7
parts of water. Allow one ounce
for each whole plate print.

A good black tone may be ob-
tained by toning first in gold and
then in platinum. Whether gold
alone, or gold and platinum are
used for toning, the alkaline fixing

bath given above should be used.
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COLOURING, WORKING UP,
SPOTTING, RETOUCHING, ETC.

COLOURING PRINTS

The colouring of prints tastefully and in such a way that the applied
colours do not intrude on the general effect, depends largely on the

natural aptitude or ability of the worker. Some experience in the

creative use of paints generally is an asset, and undoubtedly an artist,

or at least one with training in the use of colours of all types, will

be most successful. Professionally, the standard is high and the use
of pastel chalks and dyes, so tempting to the unskilled, is mostly
confined to work of inferior class and low price. At the same time,

these mediums can form a suitable introduction to colouring, and
their restrained use can produce quite pleasing results. Professional

work of the very highest standard is mainly confined to water colours
as the predominant medium, with perhaps the discreet use of pastels

and/or dyes where their use is justified.

Pastel Chalks.—These, and powder colours, have a certain opacity
which makes their use limited, but lightly applied can give a very
pleasing suggestion of colour. Suitable paper surfaces are, however,
limited, and smooth (not velvet or semi-matt) rather than a dead
matt surface should be selected, a typically good example of such a
paper being Barnet Platino-Matt Smooth bromide paper.

Preparation of the surface consists of lightly rubbing with superfine

pumice powder, after which the chalks can be applied with tufts of
cotton wool of various sizes. For very fine work, a small tuft of
cotton wool can be screwed round the end of a thin stick of wood.
Alternatively, small pieces of chamois leather are capable of very
effectively applying the chalk, which should be first rubbed on to

cartridge paper as a palette, from which the colours are taken by
the wool or chamois as required. Details which have been obscured
by the chalks are easily cleaned by wedges or points of indiarubber
ready for receiving the colour best suited to fine detail. For eyes,

lips, small dress ornaments, or clothing details, which are too fine for

pastel colouring, water colours or dyes may be used. Small prints are

difficult to colour in this manner, and usually nothing smaller than
half-plate size should be attempted. Large head studies are the most
suitable for a first attempt and matters are considerably simplified

if the print is in fairly high key and sepia toned. For either views
or figure studies, avoid over-colouring, which is inseparable from a
certain ghostly appearance due to opacity of the chalks. Fixing of
pastels is effected either by water sprayed on by the air-brush, or by
submitting the surface to kettle steam. Alternatively, a fixative for

either crayon or pastel consists of 24 grs. (1.55 gms.) of mastic dissolved

in 3 oz. (85 c.c.s.) of amyl acetate. This medium is dissolved by agita-

tion and allowed to stand for some hours before mixing as follows:

Prepare by agitation a solution of 7 grs. (0.45 gms.) of celluloid (nitrate

film) in 3 oz. (85 c.c.s.) of amyl acetate. When both solutions are
clear mix them together and keep in a tightly corked bottle. Apply
with spray diffuser.

Crayons.—Broader effects such as large heads printed on rough
or medium rough papers can be obtained by the use of artists' coloured
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crayons, but these require the utmost skill as possessed only by artists

accustomed to using this medium in creative drawing.
Water Colours.—Water colours of a transparent nature from one

of the most suitable mediums for skilful colouring of prints. It must
first be decided whether the colour is to be "washed on" or "stippled*'

or a combination of the two is to be used. Prints on matt or grained
surface papers are suitable, as also are velvet or semi-matt papers, and
these may be used dry or damp according to the preference of the

worker. The colours are then applied as in the case of ordinary
water colours on drawing paper. The absorbent nature of the gelatine

surface is a hindrance in this kind of work, and usually a second wash
cannot be added over a previously applied tint. Hence if any additional

depth is required, or if any further details or modelling are necessary,

"stippling" or "hatching" must be resorted to, the effectiveness

of which depends entirely on the worker's patience and skill.

For water colours, a large print is desirable, and for portraiture

particularly, a warm brown or even sepia. Some may prefer a deeper
print, which may tend to degrade the shadow colouring, though
it must be conceded that it provides better modelling in the lights.

Only the finest quality brushes should be used, either camel hair or
preferably sable. Failure of the colour to run evenly over the print

surface can be cured by a final rinse of the print in dilute wetting

agent or by applying such a solution to the print surface before
starting to colour. This takes the place of the purified ox-gall once
used. Lakes or poster colours which contain body pigment are entirely

unsuitable, and in the interests of permanence, only artists' (not

students') quality transparent water colours should be used. The
following are recommended :

Alizarin Scarlet, Scarlet Madder, Scarlet Lake, Burnt Sienna,

Burnt Umber, Raw Sienna, Charcoal Grey, Paynes Grey, Prussian
Blue, Antwerp Blue, Cobalt Blue, French Ultramarine, Naples
Yellow, pale and deep, Cadmium Yellow, Green Oxide of Chro-
mium, Lemon Yellow, Lamp Black and Ivory Black are useful,

but they can scarcely be classified as transparent. Yellow Ochre,
too, is a useful colour, but must be used in pale tints, since a deep
wash is not very transparent.

Transparent Water Colours, or Dyes.—Distinct from water colours
of the type just mentioned are dye solutions which are sold by most
dealers in sets of varying size and price. These are the only absolutely

transparent water colours and are equally suitable for colouring prints

and lantern slides. They are evenly laid on, and in consequence
the modelling as seen through the dye appears as such and loses nothing
in character. With ordinary water colours, the tints cannot be
strengthened by additional layers, but in the case of dyes, depth of
colour can be obtained by additional applications to any degree of
brilliancy. Alternatively, shading or modelling can be strengthened
after the main tints have been applied, but again, unlike water colours,

the dyes once applied cannot be completely washed off. If, however,
the tint is too deep, soaking in water, or in a weak solution of sodium
carbonate will reduce depth. The safest plan is to build up depth
to the required degree by successive washes of pale tints. Various
colours can, of course, be obtained by mixing, and as a precautionary
measure colours should first be tried out on an old print. The use of
wetting solution either in the final rinsing water of the print or in the
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process of damping the print prior to tinting facilitates the even
spreading of the colour. The damped print should lie on a firm support,
such as glass, whilst the colours are being applied.

Colouring Lantern Slides.—Only transparent dyes must be used
for this class of work and the method of application differs only
in the depth of colour required and the greater degree of accuracy
and patience demanded by reason of the small area to be coloured.

There are various methods of applying the colours, but for the begin-

ner, the safest is perhaps to colour the slide by sectional stages.

Starting with a dry slide, the section first to be coloured, say, a sky,

should be evenly damped with clean water, taking care that the

line where the sky meets the horizon, broken by detail or otherwise,

is carefully lined in with water using a fine brush. Then wash the

damped area over with the required blue, alternatively applying the

colour and swabbing it off with a smooth mop brush, and shading
in with deeper colour by the same means. Clouds, of course, should
be outlined with water and left dry, so that the wash of colour flows

round them. When this coloured part is dry, "stencil*' in the other
details in the same way. When the broad colours have been applied

the whole slide may be damped by the addition of fine detail with a
small fine-pointed brush. As experience is gained, work on a com-
pletely damped slide may be undertaken, remembering that as the

slide is to be projected by transmitted light brush marks are more
easily seen than on a print. As an easel, use a large sheet of glass

supported fairly high above a piece of brightly illuminated white
paper. When washing on large amounts of colour, tilt the glass

so that the wash will flow away from other portions of the slide.

In all forms of colouring it is essential that plenty of clean water is

available and that brushes are kept clean. After use, brushes must be
washed, and wiped to a point with a clean rag and dried standing
upright. On no account should they be left with the hairs or bristles

lying on the bottom of a water container.

Oil Colours.—Colouring in oils probably presents the greatest

difficulty in that experience in preparing them to the correct con-
sistency requires the skill acquired of long practice, and, generally

speaking, some skill in the ordinary use of such colours is necessary.

Only transparent colours are suitable, and these are, as a rule, similar

in name to the corresponding water colours. They must on no account
be mixed with white or other opaque body colour. The print surface

must be prepared by application of a medium, preferably that particular

to the make of oil colour selected, although ordinary megilp thinned
with rectified turpentine can be used, or the latter mixed with about
one-third of its volume with artists' linseed oil. Only a trace of medium
should be used. The colours are applied with a piece of soft rag
for large areas or tufts of cotton wool or brushes for smaller details.

Air-Brush Colouring and Process Retouching.—For large areas,

water colours can be applied evenly by the air-brush, and unlike

such colours applied with a brush can be laid one over the other.

Specially prepared colours are available from artists' colourmen,
although they can be mixed to the correct consistency from tubes
provided there is no grit present in the water used to mix them.

A variation of this process is used by process artists to " retouch
"

photographs intended for half-tone reproduction. Black and white
are the only pigments used and the various shades of grey are obtained
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by mixing. Opacity of the layer is essential in order that imperfections
of the print are covered up. Process "retouching'* requires a high
order of skill not only in the control of the air brush, but in the accurate

use of masks both of paper and special masking compounds. To
broadly illustrate the principle, suppose the rectangular side of a

machine requires to be tidied up and, perhaps, altered in tone. Straight-

edge masks of tracing paper are accurately laid round the edges and
held down with strips of, say, lead. Then the appropriate tone is

evenly laid on with the air-brush, beginning with the lightest shade
and after re-charging the " brush " shading in the darker parts.

Lining in of fine detail is done with a very fine sable brush or ruling

pen for straight lines. Usually a glossy print is preferred so that the

grain of the pigment is as fine as possible. In addition to overall

refinement of the subject, one important aim of "retouching" is

to separate tones and provide a scale which will compensate for

"half-tone" loss in the process of reproduction. Skilful process

"retouching" also eliminates to a great extent the need for fine-

etching.

Ghosting-Out Backgrounds.—What is known as "ghosting" is

effected by subduing the background with an even layer of white paint

thinly applied with the air-brush, during which time the actual subject

is protected by a suitable paper mask. The subject will then appear
in bold relief although still in relation to the surroundings which
will be greatly reduced in density.

RETOUCHING, SPOTTING, WORKING-UP, ETC.
Retouching the Negative.—A negative will not normally take the

lead pencil without the addition of an applied " tooth," and this

usually consists of a resin dissolved in turpentine or an organic

solvent such as benzene or xylol. There are several first-class commer-
cial makes available, but the following by Cleveland Hood is suitable:

Dammar £ oz.

Turpentine 2 oz.

Xylol or Benzol 8 oz.

To dissolve the dammar, shake the container at intervals and
filter, using the less toxic xylol for preference.

To prepare the negative, lay it down on a piece of clean paper
at least 3 inches larger all round, then take a 2-inch square piece

of clean rag made into a pad and saturate it with medium. Apply
this to the emulsion side of the negative, but not so liberally that it

flows underneath, then immediately smooth out the coating with
a large pad of soft rag, as for instance a piece of old cambric or lawn
handkerchief, working with an even circular motion until some
slight resistance is felt. At this point the medium should be evenly

and thinly coated without streaks, which if present in a negative

of low density will be visible in the print. It may be necessary to thin

down the medium if it dries too quickly, or is too tacky, and this may
be done with a little turpentine added cautiously.

Applying the Pencil.—Place the negative in a suitable retouching
easel, so that it is illuminated sufficiently to penetrate the densest

part which it is required to retouch. By dot, circle, hatch or short

stipple apply the pencil evenly until the density is brought up to the

required depth. The medium should give tooth, but no drag, and the

deposit of any graphite powder on the negative surface must be
avoided. Pencils may range from grade B to 3H or even harder
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and the points should be kept long and sharp. Finish off the points

by fine glass paper, but before using wipe off all the roughness and
loose graphite with a piece of rag. As work continues, the points

may be reconditioned by lightly rubbing on a piece of smooth paper.

Heavy retouching may be applied by working on both sides of the
negative suitably coated with medium, and all work may at any time
be removed by swabbing off with turpentine or benzene.

Blocking-out, etc.—Blocking-out of backgrounds in commercial
and engineering subjects is often necessary so that the subject may
stand in a white background permanently, or to enable a new back-
ground to be drawn or painted in. Such blocking-out is carried out
by hand on the negative which is placed in the retouching easel prior to

lining in the subject round the edge with brush or ruling pen. As
in the case of tracing, put in all the curves first, which is best done
with a firm sable brush and an opaque medium such as " Photopake "

or that sold by Johnsons. Next rule in all straight lines to meet
the curves until the subject is completely enclosed by an accurately
drawn opaque line. Finally paint out the remainder of the area
outside the line and meeting it, after which the negative is ready for

printing when dry. Sable brushes Nos. 1 to 6 are preferable, the large

size being used to fill in the main area of pigment. Always keep
the opaque medium well-stirred, and avoid tear drops and uneven
patches. A little wetting agent will facilitate the spreading of the
medium.

Indian red water colour thinned down sufficiently with water
forms a good blocking-out mixture as also does jewellers' rouge
mixed with water to which is added a little gum arabic solution.

It should be noted that a background is more easily blocked out,

particularly in the case of intricate machine details, if the subject is

photographed in front of a white paper or other background so placed
to avoid heavy shadows being cast on it.

Negative Spotting.—Pinhole and air bubbles as well as other
blemishes are best spotted out with negative dye of suitable density.

Several suitable brands are marketed, such as Martin's and Johnson's,
but water-soluble nigrosine and naphthalene black dissolved in water
are suitable. For very small bubbles and pin-holes any opaque
pigment or a mixture of Indian ink and Paynes grey water-colour
mixed with water serve the purpose. Use a No. or 1 sable brush
or mapping pen, remembering that the object is to avoid a black spot
on the print. Opaque spotting of the negative means a white spot
on the print which can more easily be matched up with paint of
suitable colour.

Spotting of Prints.—Obviously, the aim is to fill in any spots or
blemishes of incorrect density with paint or pigment of a matching
colour. For bromide prints, Paynes grey and Indian ink, or process
black and white with Paynes grey or blue water-colour added will

match up most shades of blue-black or grey. For sepia prints, use
burnt umber, either alone or mixed with Indian ink or process black.

According to the surface of the paper, a little gum arabic can be
added to the pigment. In the case of glossy prints, a black dye is

preferable since the gloss of the gelatine is not covered. Or, if no
dye is at hand, the pigment may be covered over with a spot of
retouching medium, or glossy negative varnish. The now little used
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P.O. P. and self-toning papers can be spotted with Paynes grey and
Indian ink mixed with carmine.

Powder and Stump Finishing.—Although now not so commonly
used, graphite powder and stumping chalk can darken large shadow
areas. These are applied as in the case of pastel chalks, with paper
stumps, or chamois leather or cotton wool. Even powdered graphite
from a lead pencil makes a good medium for vignetting if it is taken
from a coarse paper palette. In the case of a blocked-out head, for

example, treat the paper surface with pumice, then, using a tuft of
cotton wool lightly, lay on an even layer of powder, an operation
which is often easier if a little pumice is mixed with the powder.
Using an indiarubber wedge, vignette the edge of the powder back-
ground, and then put in diagonal high-light flashes with the rubber
wedge or re-touching knife. This is reminiscent of the old sketch
portraits which if tastefully done can still be effective, and has been
revived in some parts of the U.S.A. In the case of blocked-out
machine subjects a floor can be vignetted in by the same method and
shadows and reflections added by the skilful use of the knife and
indiarubber.

Dopes.—The use and necessity for dopes and brightening medium
is controversial, but in certain cases a print is rendered more brilliant

by the application of such a medium. Several commercial brands
are available, but one of the most reliable is known as encaustic

paste, consisting of the following

:

Purified beeswax 50 parts

Oil of lavender 30 „
Benzol 30 „
Gum elemi 1 „

Rub a small quantity of the paste over a smooth matt or rough
matt paper print to impart brilliance. Apply the paste with the

ball of the finger or piece of soft rag, then polish off so that no
streaks or marks are visible.

TITLES ON NEGATIVES
Words forming the title may be set up in type and copied from

a " pull " on to a stripping paper or thin line film, or the copy can
be from text set up on a cine titling outfit or even typescript. The
copy, negative or positive as the case may be, of the required size

is then carefully inserted in a space on the negative to be titled from
which the gelatine has been carefully scraped away. Secure the title

strip to the film with a cellulose adhesive, and after filling in the

thin lines of clear glass or film round the title, square it off neatly

with the ruling pen and opaque medium. For subjects with a
foreground of low negative density, the title letters may be positive,

viz., black on clear film, in which case the title strip is lightly attached
to the film and printed without further preparation.

Hand-written titles on film can be inscribed on the backing side,

in which case they are written the correct way round. In the case
of glass plates, however, this is not possible and the letters must be
written the reverse way round, but to overcome this the title may be
written on a piece of thin, fixed out film or "Cellophane" and
attached to the emulsion side of the plate, making sure that it reads
correctly when printed.
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NON-PHOTOGRAPHIC TITLES AND DIAGRAM SLIDES
H. A. Robinson (B.J., 22nd October, 1937, p. 680) suggests using

a lantern slide cover glass coated with Canada balsam as a base on
which to draw or paint titles. The coating solution consists of a
piece of Canada balsam no larger than a pea dissolved in 2 ozs.

of benzol. Keep well corked and apply with one wide sweep with
a soft brush or by flowing as in applying varnishes. Dry the slide

with considerable heat, and the thin coating resulting will be found
to take Indian ink without bubbling, also transparent oil colours
suitably thined with turpentine. Unlike other mediums similarly

coated, Canada balsam will not soften in the lantern, being in fact

hardened by such heat. If desired, some of the balsam solution

may be mixed with the colours and then painted directly on to a plain

uncoated slide.

MOUNTANTS
Dry Mounting

The neatest and most efficient

method ofmounting photographs.
A piece of specially-prepared

tissue is lightly attached to the

back of the print by the aid of
a small hot fixing iron. The print

with tissue so attached is now
trimmed to the required size

and registered in position on the

mount to which it is temporarily

secured by further use of the

fixing iron. This temporary
attachment prevents the print

moving during the final process,

which consists simply of pressing

the print and mount between the

fixed base and the hot top plate

of the dry-mounting press.

The process is simplicity itself

and success is assured if the mount
and print are reasonably dry and
the press is heated to the correct

temperature; normally 180 to

200 deg. F. is correct, but
particularly for "Ademco" tissue

the recommended temperature is

now 140 to 150 deg.F. A lower
temperature will not melt the

tissue, whilst a very hot press will

damage the surface of the print.

Small prints on thin paper
may be dry mounted using a
domestic flat iron, hut large

sizes, particularly of double-
weight thickness, do not respond
satisfactorily to this method,

since an even all-over pressure is

necessary to give a smooth surface

and perfect adhesion.

Starch Paste

Mix pure starch powder with
a very small proportion of cold
water to form a very stiff mass.
It should be so stiff that it is

stirred with difficulty.

Perfectly boiling water is then
poured on, about 12 ozs. for

every ounce of starch.

On stirring the mixture will

jellify without being boiled
;

but if it does not it is brought
to the boil, cooled, the skin taken
off and the paste used on day of
making.

Dextrine Paste

13} ozs.

(687 gms.)

'20 OZS.

(1,000 c.c.s.)

5 minims
(0.5 c.c.)

5 minims
(0.5 c.c.)

Place the water in a vessel

standing in a larger vessel of
water kept to within 1° of 160°F.
Stir in the dextrine slowly, and
when it has all dissolved add
the two preservative oils, stirring

all the time. Then allow to cool,

pour into bottles, and cork. Put

Dextrine, best

white
Water at 160°F.

Oil of wintergreen

Oil of cloves
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aside in a cool place for a week
or two for the mixture to congeal
to a firm white smooth paste.

Starch-Gelatine
A. Bermuda arrow- 8 ozs.

root (200 gms.)

Water 4 ozs.

(100 c.c.s.)

B. Nelson's No. 1 350 grs.

soft gelatine (20 gms.)

Water 64 ozs.

(1,600 ccs.)

The gelatine is first softened
in the water, and A and B are
then mixed together and boiled

for a few minutes. To the cold
mixture are stirred in :

—

Methylated spirit 5 ozs.

(125 ccs.)

Carbolic acid 25 minims
(liquid) (1.3 ccs.)

This is a good cold paste,

which sticks and keeps fairly well.

Gelatine
Nelson's No. 1 4 ozs.

gelatine (50 gms.)

Water ... 16 ozs.

(200 ccs.)

Soften the gelatine in the water,

liquefy on a water bath, and add
(a little at a time and stirring

rapidly) :

Methylated spirit 5 ozs.

(60 ccs.)

Glycerine ... 1 oz.

(12 ccs.)

The mountant is used hot.

A piece ofground glass is dipped in

hot water, drained, and the moun-
tant brushed over it. The print

is then laid face up on the frosted

surface and rubbed gently in

contact with a piece of paper,
being then removed and pressed
down on its mount.

Liquid Gelatine
Gelatine ... 1 oz.

(100 gms.)

Water ... 6 ozs.

(600 ccs.)

Chloral hydrate 1 oz.

(100 gms.)

The gelatine is dissolved in the

water by aid of heat, and the
chloral hydrate added. After
digesting for a short time the
adhesive liquid is neutralised with
a little sodium carbonate solution.

Shellac Mountant
A strong solution of shellac

in methylated spirit, or better,

rectified spirit, is thinly applied
to both mount and print, and the
two coated surfaces quickly
rubbed into contact. This is a

good method of fixing prints to

thin mounts in albums, etc.

Rubber Solution
Clear rubber solution forms a

useful mountant, especially for

photomontage where one print

has to be mounted on the face of
another. The solution is applied
very thinly to both surfaces with
the edge of a flat strip of vul-

canized fibre or springy metal
and pressed into contact.

Fixing Paper to Metal
Tragacanth ... 1 oz.

(60 gms.)

Gum arabic 4 ozs.

(240 gms.)

Water 1 6 ozs.

(1,000 ccs.)

Mounting on Glass
Prints on gelatine printing

paper may be mounted face
down on glass with a solution
of gelatine. (See below). Prints

mounted in this way were
formerly largely sold as " opa-
lines."

Nelson's No. 2 soft 1 oz.

gelatine (30 gms.)

Water ... 10 ozs.

(300 ccs.)

The gelatine is soaked in the
water, and liquefied by standing
the vessel in hot water. The
solution is thinned down until

nearly as thin as water. Print

and glass are immersed, removed
together, and squeegeed together.
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LANTERN SLIDES
Lantern plates fall into three main groups, viz.:

—

Rapid (Black-tone).—These are in many respects similar to bromide
papers in their manner of use and require to be handled in the dark
room under an orange or yellow safe-light. For black tones an
exposure allowing full development in 2 minutes is recommended,
a normal amidol or M-Q bromide paper developer being suitable.

Some varieties allow warm tones to be obtained, but for this purpose
it is more satisfactory to use the warm-tone plates described later.

Rapid lantern plates are especially suitable for printing by enlargement
or reduction, and when the closest tone reproduction is required.

Slow (Warm-tone).—Possessing qualities similar to chloro-bromide
papers, these plates give warm tones under identical conditions;

although slower than rapid plates they must be handled under an
orange or yellow safe-light. Slides of rather strong contrast and
great brilliance are obtained under normal conditions of exposure
and development, but with a diluted and restrained M-Q developer,

or any of the special formulae given in this section, warmth of tone

and contrast can be controlled easily.

Gaslight, etc.—Plates of slow speed for use under the same
conditions as apply to gaslight papers, although inspection during
development is carried out much more comfortably under a yellow
safe-light. They are too slow for projection printing, but are very
suitable for printing (by contact) line diagrams or negatives which
are excessively soft, or lacking in contrast. For blue-black tones

develop for 30 to 60 seconds in any good gaslight formula. With
appropriate increase in exposure and development in a diluted and
restrained M-Q developer, warm tones are easily obtained. Brown,
sepia and red tones result from treatment similar to that prescribed

for chloro-bromide papers.

Development.—A lantern slide is judged by the range and quality

of its tones as they appear by transmitted light. Consequently, it

is difficult to determine the required time of development by the

appearance of the image as the slide rests in the dish. As compared
with a bromide or gaslight print a correctly developed slide would
appear considerably over-developed when viewed in the dish, or
even by the transmitted light of the dark-room lamp. Once this

difference between printing on paper and on glass plates has been
appreciated, the chief difficulty in lantern slide making disappears.
In regard to density as distinct from tone, some rough idea as to how
a slide should appear in the dish is indicated by noting the depth of
density of a good quality finished slide as seen in contact with a sheet

of paper. Factorial development may be used, but even by this

method initial tests based on visual estimation of density are required
in order to connect the factor with some desired result.

The development of a plate to a warm-black or dark sepia is carried
to about the same visual standards as required for cold tones, but
exceptionally warm tones such as brown and red may seem to lack
density due to yellowness of the surface image. In special cases
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where any pleasing tone has been obtained repetition is only possible

by making careful notes of the exposure and development times,

and the nature, temperature and dilution of the developer. It is

a good plan for the beginner to carry out development tests on small
strips cut from a lantern plate by a wheel cutter or diamond, thus
avoiding waste.

All slides, after development, should be quickly rinsed before
acid-fixing, and must be hardened and thoroughly dried prior to

binding. After-treatment may consist of reduction, intensification

or toning as demanded by the deficiencies of the slide or the particular

effect desired.

Diagram Slides.—These are often required for educational and
lecture purposes. The design or drawing is copied to lantern slide

size in the ordinary way on to process or line film, and developed
in a high contrast developer. Printing is on black^tone or gaslight

plates which should be backed, and development carried out to obtain
maximum contrast. Evidence that all lines are fully recorded is

indicated by the appearance of a faint background which can be
afterwards removed by a weak solution of Farmer's reducer. When
a diagram slide is required urgently, the subject may be copied to

size on stripping film, and the gelatine film after hardening finally

bound between two cover glasses. If backed plates are not available,

an efficient backing may consist of "Photopake" or similar

water-soluble light-absorber painted on the glass side of the plate.

Slides from Prints.—Also for lecture purposes, slides may be
required from prints for which no negatives are obtainable. These
as in the case of magazine illustrations, are simply copied on to

a fine-grain ordinary or commercial film or plate to the required

size and printed as ordinary slides. The copy negatives should be
fully exposed and of somewhat higher contrast than ordinarily

required for printing on paper.

DEVELOPERS FOR WARM BROWN TONES
on Chloro-Bromide Plates

Any of the formulae recommended for chloro-bromide papers (see

under "Bromide, Chloro-bromide and Gaslight Papers") may be
used to obtain tones ranging from warm-black via sepia to red.

The following three formulae, however, are those advocated by
prominent expert makers of lantern slides. Each will produce slides

of very great transparency and rich quality. The results are distinctly

superior to those produced by the addition of either ammonium
carbonate or thiocarbamide, which tend to give a semi-opaque image.

Pyro-Ammonia (E. Dockree).

A. Pyro ... 80grs. (18.3 gms.)
Sodium sulphite (cryst.) ... 220 grs. (15 gms.)
Sulphurous acid ... ... 7 drachms (88 c.c.s.)

Distilled water to ... ... 10 ozs. (1,000 c.c.s.)



(J. W. Shaw).

80 grs.

1 oz.

30 grs.

15 grs.

10 ozs.

(18.3 gms.)

(100 gms.)

(6.9 gms.)

(3.4 gms.)

(1,000 ccs.)

80 grs.

10 ozs.

(18.3 gms.)

(1,000 c.c.s.)

2 drachms (24 c.c.s.)

2 drachms (24 c.c.s.)

5 minims (1 c.c.)

1 drachm (12 c.c.s.)

1 oz. (100 ccs.)
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B. Ammonia .880 2\ drachms (31.2 ccs.)
Ammonium bromide 250 grs. (57 gms.)
Distilled water to 10 ozs. (1,000 c.c.s.)

Take equal parts of A and B. Develop 2-3 mins.

Hydroquinone-p-Aminophenol (concentrated)

A. Hydroquinone
Sodium sul phite (cryst.)

Citric acid

Potassium bromide
Water, to make

B. Caustic Soda
Water, to make

For use, mix as follows :

—

Solution A
Solution B ../

"Azol " or " Kodinol " (concentrated)
Potassium bromide (10% sol.)

Water

Development 2-2J mins.

Specially recommended for soft brown black tones of great richness

on warm-tone plates.

Shaw's original formula specified the old Agfa " Rodinal" con-
centrated p-aminophenol-caustic developer, which is at present not
available. In place of this we suggest that one of the British

p-aminophenol concentrated developers should be tried, such as
44
Azol ", "Certinal " or " Kodinol ".

H. W. Bennett's Pyro-Soda Lantern Plate Developer (Revised by
Arnold Jowett).

For either warm-tone or black images on normal types of lantern

plates.

A. Citric acid 44 grs. (10 gms.)
Sodium sulphite (anhyd.) 360 grs. (82.5 gms.)
Pyro 88 grs. (20 gms.)
Water, to make 10 ounces (1,000 c.c.s.)

B. Sodium carbonate (anhyd.) 268 grs. (61 gms.)
Water, to make 10 ounces (1,000 c.c.s.)

C. Pptassium bromide 88 grs. (20 gms.)
Water, to make 10 ounces (1,000 c.c.s.)

For normal use, take 1 part A, 1 part B, and 2 parts water. If still

warmer tones are required take 1 part each A, B and C, with 1 part
water. Time of development 4 to 8 minutes according to tone required.

From the above three-solution formula can be made the modified
Delaye pyro surface developer, described in " Pyro-Yesterday and
Today " (1949 Almanac, pp. 94-100).

Water 12 ounces (910 ccs.)
B Solution 6 drachms 24 minims (40 c.c.s.)

A Solution 1 ounce (50 c.c.s.)

(Add water to above to bring volume to 20 ounces.)
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To make BJ. Non-Staining Pyro-Soda Developer from the revised

Bennett's formula:

Water 10 ounces (540 c.c.s.)

B Solution 4 ounces 288 minims (230 c.c.s.)

A Solution 4 ounces 288 minims (230 c.c.s.)

(Add water to above to bring volume to 20 ounces.)

In preparing the above, it is important to mix the B solution with

water first, then quickly stir in the A solution.

Mixed as a Pyro-Surface Developer, the colour of the solution

will be faintly pink. The formula works well as a tank developer.

It does not stain the fingers and the colour of the solution changes
very little after use. Use the solution at 70 deg. F. preferably and
discard after using once.

Chlorquinol (For Slow Plates).

An excellent developer for warm tones is as follows:

Sodium sulphite (cryst.)

Sodium carbonate (cryst.)

Potassium bromide, 10% solution

Chlorquinol

Water

J oz. (25 gms.)

J oz. (25 gms.)

100 minims (20 c.c.s.)

30 grs. (7 gms.)

lOozs. (1,000 c.c.s.)

Development should take from 2J to 4 minutes at 65° F.

For warm brown tones add 25 minims of 10% potassium bromide
solution to each ounce of the above chlorquinol developer (5 c.c.s. to

every 100 c.c.s.) and give three times the normil exposure.

For reddish tones add 50 minims of 10% potassium bromide solution

to each ounce of the above chlorquinol developer (10 c.c.s. to every
100 c.c.s.) and give 8 times the normal exposure.

Note.—Glycin may replace chlorquinol if the sodium carbonate
is increased 50 to 60%. It may then be necessary to decrease the potas-

sium bromide.

Thiocarbamide

The thiocarbamide developer for lantern slides is one which yields

a wide range of colours by simple development, ranging from magenta
red through warm brown, cool brown, purple to blue and bluish-grey,

and on to neutral grey and black. The warmer colours are obtained
by greatly increased exposure.

Stock Solutions.

A. Metol 22 grs. (5 gms.)
Hydroquinone ... 11 grs. (2.5. gms.)
Sodium sulphite (cryst.) £ oz. (50 gms.)
Sodium carbonate (cryst.) \ oz. (50 gms.)
Water, to make ... 10 ozs. (1,000 c.c.s.)
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B. Ammonium carbonate
Ammonium bromide
Water, to make

C. Thiocarbamide
Ammonium bromide
Water, to make

1 oz.

1 oz.

10 ozs.

33 grs.

11 grs.

10 ozs.

(100 gms.)
(100 gms.)
(1,000 c.c.s.)

(7.5 gms.)
(2.5 gms.)
(1,000 c.c.s.)

The chief difficulties in thiocarbamide development are (1) judging
the correct density, (2) obtaining the desired colour.

The slide passes through a regular sequence of colour changes,
beginning with yellow and passing thence to red, purple, blue-grey
and ultimately black, although it is impossible to follow these changes
with the eye during development. The problem thus becomes one of
so adjusting exposure and developer that the correct density is reached
at the same time as the desired colour.

Working developers: For warm-brown tones use A, 14 parts;

B, 1 part; C, 1 part. For blue-grey tones, use A, 12 parts; B, 3 parts;

C, 1 part. For warm black tones, use A, 10 parts; B, 5 parts;

C, 1 part.

TONING LANTERN SLIDES
Bleach-and-Print^Out

Methods

(1) For a fine brown tone
bleach in mercuric chloride

solution (as used for intensifi-

cation), wash and dn

.

(2) Bleach in one of the

following solutions, rinse, re-

move the bichromate stain with
weak potassium metabisulphite

solution, wash and dry.

B.

A. Potassium bi- 100 grs.

(23 gms.)

43 minims
(9 c.c.s.)

10 ozs.
(1,000 c.c.s.)

100 grs.

(23 gms.)

50 grs.
(11.5 gms.)

43 minims
(9 c.c.s.)

10 ozs.
(1,000 c.c.s.)

C. Same as above, save that
potassium iodide is used in place
of bromide.
On exposure to bright daylight,

the bleached slide gradually

Potassium bi-

chromate
Hydrochloric

acid
Water, to make

Potassium bi-

chromate
Potassium bro-

mide
Nitric acid

Water, to make

darkens. A slide bleached in A
tends to warm brown; one
bleached in B becomes cool grey;
and one bleached in C, brown in

colour.

Sulphide Toning
The indirect sulphide process

—

bleaching and sulphiding—as

described for toning bromide
prints, may be used for toning
lantern slides which have been
developed to a cool or warm
black. This process produces a
fine rich brown colour very
transparent in character.

Other Methods
Any of the methods of toning

described in the section on
bromide papers may be used
also for lantern slides. In general,

however, chemical toning methods
are inferior in the matter of
transparency to the results ob-
tained by direct development,
particularly dye-coupled develop-
ment as described by A. G. Tull
in the 1939 B.J. Almanac. (There
are now commercial toners avail-

able using this method.) Equally
transparent and grain-free images
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are secured by the method of
dye toning, in which the slide is

first bleached in a solution which
also mordants the image, which
is then dyed by immersion in

a solution of one of the many
suitable basic dyes, or a suitable

mixture of them, the silver image
being subsequently dissolved out,

giving a pure dye image of great

transparency. Space does not
permit the inclusion here of

the formulae for dye toning, but

a full description will be found
in " Photography: Theory and
Practice," by L. P. Clerc.

Masking
Prepare strips of black "needle"

paper 3£ ins. long and of various

widths from f in. to 1 in.

One edge at least must be
perfectly clean cut.

Lay the slide, film side up on
white paper, moisten the surface

of a suitable strip with the tongue
and affix it on the slide so as to

mask oft* the desired margin.
A sheet of ruled paper laid

under the slide helps in placing

the strips squarely.

Apply other strips to the

remaining three sides and trim

off projecting edges with scissors.

Finally, affix a white spot at

the lower left corner of the slide

as it appears when projected and
proceed to the binding.

Binding

Select a brand of binding strips

of thin, tough paper coated with
strong adhesive and use the strips

in one full length (13J ins.).

Lay the strip out, gummed side

down, and moisten the back.
When the strip is limp turn it

over, just moisten the gummed
side and lay the strip, face up,

on a yielding surface, e.g., two
thicknesses of blotting paper.
Cover the slide with a thin and

carefully cleaned cover-glass,

place one corner on the gummed

Fig. 1. Fig.. 2.

strip (Fig. 1) and press it firmly

down.
Turn the slide over the edge

(Fig. 2) and over again (Fig. 3).

At each movement press the
slide firmly down the strip and
run the finger along the edge only
of the strip to cause it to adhere
to the slide (Fig. 4).

Fig. S.

Now press the sides of the strip

firmly against the glass, pushing
the top end of the upright strip

away from the glass (Fig. 5).

Continue in the same way with
each corner, as in Figs. 5, 6 and 7.

The slide completely bound in

this way is seen in Fig. 8.

A Simple Method

An alternative method exten-

sively used is to use four short

strips for binding, each one just

under 3J ins. long, applying them
separately.
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PLAN-COPYING & RECORDING

IRON PRINTING PROCESS

Ferro-Prussiate Sensitiser

The following is a sensitising

solution for paper to be used for

printing by daylight and to be
kept in good condition for a
considerable time (months):

—

Ferric

ammonium
citrate (green)

Water, to make

Potassium ferri-

cyanide
Water, to make

2J ozs.
(250 gms.)

1 ozs.
(1,000 c.c.s.)

400 grs.

(92 grms.)

10 OZS.
(1,000 ccs.)

Mix in equal parts, keep in the

dark, and filter just before use.

If the ordinary brown citrate

be used, the formula should
contain 820 grs. (187 gms.), and
the ferricyanide should be in-

creased to 600 grs. (137 gms.).

The sensitiser is applied with

a brush or sponge. The paper is

printed until the shadows bronze,

and is " developed " simply by
soaking in one or two changes of
plain water.

The following is a sensitising

solution yielding a very much
more rapid paper but of inferior

keeping qualities, i.e. keeping in

condition for about 60 days:

—

Ferric ammonium cit-

rate, 26% solution ... 6 parts

Ferric ammonium oxal-

ate 10% solution ... 2 „
Ferric sodium oxalate,

10% solution ... 2 „
Ferric chloride, 7%

solution 2 „
Oxalic acid, 10% solu-

tion 2 „
Potassium ferricyanide

10% solution ... 1 part

Solution for Writing Titles on>

removing blue lines from blue
prints, etc.—Potassium oxalate,

75 grs. per oz.; 170 gms. per
1,000 c.c.s.

Brightening the Colour.—Blue
prints are improved in colour by
a final bath of 2J% alum solu-

tion, 3% oxalic acid or 1%
hydrochloric acid.

Over-exposed prints may be
reduced by bathing in 10%
potassium bichromate solution.

MODERN PLAN-COPYING METHODS
Plan-copying methods as used in large engineering and industrial

concerns have undergone a considerable change in recent years.

Not only has the quality and speed of plan-copying papers been
increased, but a complete change has been made in the type of illumi-

nant used to expose such papers. The modern method is to employ a

number of high intensity discharge lamps in place of the old type
enclosed carbon arc which, in addition to its inability to maintain a
steady light over long periods, demands stoppage of the printing

machine for cleaning, readjusting, and recarboning of the lamp.
Typical of the several modern makes of continuous discharge lamp
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printers is the latest model made by Hall Harding, Ltd. This con-
tinuous high-speed printer suitable for all types of plan-copying papers
employs six 1,000-watt Osram discharge lamps giving a printing

speed on dyeline papers of 15 to 20 feet per minute compared with
half the speed or less in the case of the old arc lamp machines. Methods
of controlling the printing speed have also been greatly improved.

In regard to plan-copying papers themselves, perhaps one of the

most striking changes taking place is the gradual replacement of the

old water-developed ferro-prussiate paper by the semi-dry developed
" Ferazo ", which is a modern scientific improvement of the old
blue-printing methods. The washing and drying of the time-honoured
blue print is always a bottle neck in the large-scale production ofsuch
prints, so that the elimination of the old cumbersome washing and
drying equipment with its expensive upkeep has combined the super
creaseless quality of " Ferazo " with economy and speed. " Ferazo

"

prints are developed with a special solution which chemically fixes

the remaining ferric salts. This, however, is not a wash but is applied
in much the same way as with diazotype prints by a power-driven
developing machine. The blue of such papers is brilliant and per-

manent, and the white lines are clear and unveiled.

Where black or coloured lines are required on a white background,
that is to say a positive print instead of the negative image as in the

ordinary blue-print, Diazotype (dyeline) papers still hold the field.

As in the case of" Ferazo ", development in one class of such papers is

of the semi-dry variety the solution being a phenolic compound or
allied substance which couples with the unexposed portions to form an
azo dye. Efficient and largely used also are dyeline papers capable
of being given totally dry and thus distortionless development by
exposure to ammonia gas. The Ozalid Company, pioneers of diazo-
type printing, particularly in the field of dry development, have
perfected a totally enclosed ammonia gas developing machine capable
of keeping pace with the most rapid printing machine. Over older
methods, this handsome machine has the advantage of containing
a continuous and powerful supply of ammonia gas in the developing
compartment without affecting the continuous feed. Practically no
gas is liberated into the surrounding room space. Diazotype prints

giving a white line on a coloured background (negative) are available,

and most coatings can be applied on tracing paper and cloth, also
" Cellophane " and similar substances. Such coatings lend themselves
particularly to the totally dry development process.

To some extent, ferrogallic positive prints still survive, and are

favoured by some architects who maintain that water colours are more
stable on a completely washed base. For old or soiled cloth tracings

or paper tracings many plan-copying experts aver that the old water-
washed blue print gives a more readable copy than any other method,
particularly if intensified by potassium bichromate.

An old process which is still persistent is the gelatine mass true-to-

scale process, the greatest value of which is in the production of
duplicate engineers* tracings. In this a specially prepared layer of
gelatine is poured on to a flat support, and on to this when dry is

applied face down an exposed but undeveloped ferroprussiate print.

After a few minutes contact, the print is stripped off and the mass is in

such a condition that the unexposed portion by reaction from the print

will take up greasy ink whereas the exposed background will reject it.
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In large departments a special table is used consisting of a windable
endless belt of linoleum or other flexible material, the top of which is

t
large enough to accommodate the largest size copy. One type of

* such table is known as the " Chalfont ", a description of which is found
in Hall's book on Plan-Copying (Pitman, 1935). The advantage of
such tables is in the fact that the available surface is over twice as great

as the floor space, and is more economical in the quantity of gelatine

mass required.

Although they do not come under the old heading of plan-copying
in the exact sense of the term, several newer methods of producing
letterpress copies and drawings are now included in modern depart-
ments. In this category is the photo-stencil silk screen process in

which a light sensitised skin or tissue is printed down under a negative
to provide when developed an ink stencil through which in conjunction
with the silk screen ink is distributed to print on plain paper. Of
such a type is the " Gestetner " machine, one of the valuable points
of which is that short runs of say a dozen prints are possible without
any great " make ready " wastage.

Systems closely allied to plan-copying and often coming within
the scope of such departments are the true lithographic printing

machines of the " Rotaprint " and " Multilith " types, which are
ingeniously simplified to allow of being operated by rapidly trained

personnel. These employ either aluminium or zinc flexible plates

for offset printing on to which designs or letterpress and even half-tone

illustrations can be printed down from negatives. Alternatively,

typewritten matter may be applied directly on to the sheets as well

as hand drawn legends and designs applied by special greasy crayons
and special inks. Complementary to these processes are, of course,

the true photographic process, viz., the " Photostat " and various
types of reflex printing machines which are referred to under the

heading " Document Copying ".

More and more in recent years has the use of normal photographic
sensitive materials been called upon to assist plan-copying methods.
Space does not permit the inclusion of all such aids, but " Duostat

"

Autopositive Contact Document Paper is one example. This remark-
able product of Photostat Limited is a high-contrast material
giving a positive copy direct from a positive original with development
in an ordinary M-Q developer. Thus from either a single or double-
sided document or printed page, it is possible to obtain by reflex

copying methods, or direct contact printing, a high-contrast positive

copy. Such a copy may then be used as a master original from which
duplicate copies can be made by the much cheaper dyeline (diazotype)

or blueprint process. Note particularly that if the drawing or page is

to be reflex copied, which is necessary with a double-sided original,

the copy will be laterally reversed and thus ready for duplication by
any suitable process. "Duostat" paper is very much slower than
normal contact reflex paper and for a copy of the 16 in. x 20 in. size

exposure should be to four Photoflood lamps so placed as to give 15

to 20 sees, as the correct time. Alternatively, the plan-copying
printer may be used to expose such paper since it is easy to adjust the
machine to the required speed. An important advantage of " Duostat

"

paper is that the base is exceptionally thin and translucent.

Another useful application of normal document paper to plan-

copying is in obtaining black line copies on a white background from
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blue prints without using the camera. Employing ordinary contact

printing methods, small blue prints may be printed on reflex or ortho

document paper using a yellow reflex screen or yellow safelight as

the correcting filter. With ortho-line film and certain types of (trans-

lucent) film papers the use of such correcting filters in this way will

give a rapid-printing negative from which subsequent dye-line prints

or blue prints may be made.

OSCILLOGRAPH RECORDING

So far as they concern photography, oscillographs are of two
distinct types. (1) Those in which the record is traced by an oscillating

beam of light. (2) Those where the oscillating beam consists of cathode
rays or electrons.

Representative of class 1 is the Duddell electro-magnetic type in

which an oscillating mirror reflects a spot of light on to sensitive

paper or film. The latter may be secured on to a rotating drum,
in which case a trace of wave form will result if the beam of light

striking the emulsion oscillates in a straight line at right angles to the

line of rotation.

Cathode ray oscillographs are of two main types; the first embodies
a sealed-oflf glass self-contained tube in which the electron beam
sweeps a trace when focused on to a fluorescent screen formed on the

inner surface of the flattened circular end of the tube. Improvements
in the performance of such sealed-oflf tubes have greatly increased
their usefulness, and photographic methods have also improved.
Employing maximum aperture lenses, particularly the latest Wray
f/1.0 copying lens specially designed for oscilloscopes using such
tubes, extremely high speed transients are boldly recorded on special

film stock such as Kodak R-60 panchromatic and Ilford 5R101
fast panchromatic recording films. In emergency, quite good results

are obtained on normal rapid panchromatic miniature films. Standard
widths of recording film are 16, 35, 60, 70, 120 and 300 millimetres, and
the types mentioned are equally suitable for blue, green, or red
fluorescent images.

Transients recorded by projection are oftwo distinct kinds. (1) Where
a full wave appears on the screen for a brieftime and is phot ographed
on to a stationary film. (2) Where the transient or wave appears on
the screen as an oscillating line and is extended by projection on to a
revolving film which provides the time base. Lissajous figures or
standing waves which repeat themselves relatively unchanged may be
given longer exposure which permits some stopping down of the lens.

The simplest method of recording standing waves is by contact with
film or paper placed on the end of the tube.

The second and more versatile type of cathode ray oscillograph is

mechanically evacuated of its air, allowing the film to be introduced
inside the instrument, in which case the electrons impinge directly

on the film. In this way a sweeping impulse of brief time is more
easily recorded, although much depends on the concentration of the
electron beam. This type of instrument may also contain the film on a
drum rotating in vacuo, in which case the record is also made directly

on to the sensitive surface. As in the case of the Duddell type, the time



348 THE BRITISH JOURNAL PHOTOGRAPHIC ALMANAC 1954

base is provided by the precise speed of rotation, according to which
the wave is more or less extended.

Sensitive Materials

Where the source of reflected light is carbon arc, a slow or medium
speed film is quite satisfactory. For slow moving beams a process film

may be used according to intensity, but in the majority of cases

encountered fine-grain ordinary films are difficult to improve upon
for recording the ordinary run of alternating current phenomena.
Exceptionally thin film is undesirable, and that of 7/1,000th of an
inch thick or more is most suitable. For photographing fluorescent

patterns in sealed glass tubes, particularly green coloured traces, a
medium speed contrasty panchromatic film is recommended, and the

same material or a contrasty ortho grade may be used for light beams
reflected from tungsten filament lamps. When the sensitive material
is required to be paper, as sometimes is the case in certain electro-

magnetic recordings, plain or ortho photomechanical or document
paper may be used according to the intensity and colour of the light.

In certain types of mechanically evacuated cathode ray oscillo-

graphs, Schumann plates are occasionally used, but improvements
in beam concentration and penetrating power have brought such
records within the range of ordinary materials. The blackening
of the film by electrons depends on the depth of penetration. It

has been stated (Dr. A. B. Wood) that the penetration of cathode
rays falls off rapidly with decreased voltage. Another peculiar feature

of such rays is that emulsion sensitivity as we know it in relation to

light does not apply to blackening by electrons. For this reason high-

speed films are not generally so successful as those of the fine grain

ordinary type. Medium speed ortho types of films are occasionally

used for high speed single impulses of brief time, and for transients

recorded on rapidly moving film or paper, but the possibility of fog
masking traces of high writing speed must be considered.

Development

Maximum development of the trace without fog is essential and a
quick developing non-stain formula is recommended. A good X-Ray
developer such as Kodak D-19 or D-19b, or Ilford 1D-33 Oscillograph
Developer may be used for plates, films and record papers. Shrinkage
of films is negligible and at any rate consistent if processing is carried

out as quickly as possible with all baths at equal temperatures. When
paper replaces film, however, some means of recording shrinkage
should be available, since any alteration in the size of trace or wave
may affect the evaluation of such records. An extra-hardening bath
is advised, particularly when films are to be examined in a wet condition.

Duplicate Copies of Records

Paper copies of original oscillograms are frequently required for

circulation. The printing paper should be of the high contrast

photomechanical or document type, in which case any of the above
developers may be used. Since shrinkage of such papers may be
considerable, and is rarely consistent, a transparent scale should be
attached to the film so that its inclusion in each copy print will indicate

the exact amount of dimensional variation.
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DOCUMENT COPYING
Applications.—These are principally (a) the preparation of duplicate

sets of records that may be stored in an alternative place for use in

case of damage to the originals, (b) the rapid and accurate duplication

of complex documents, (c) the preparation of duplicates for storing

in the smallest most compact form. (This latter applies to micro-
copying in particular.)

PHOTOSTAT AND STATFILE
The Photostat system is a proprietary of Photostat Ltd., 1-2,

Beech Street, London, E.C.I. The Photostat Machine is a self-

contained instrument built around a common supporting pillar,

embodying horizontal copyboard, to hold originals up to 40-in.

X 50-in., a square bellows camera with 45 degree prism in front of
the lens, capable of taking negatives up to 18-in. x 24-in., means
of carrying sensitive paper material in rolls up to 350 ft., and pro-
cessing apparatus immediately adjacent to the exposure point. The
original paper negative, which can be read the right way round, can
provide any number of positives by re-copying in the camera. Capital

cost is somewhat high, but the process is rapid and running cost fairly

low. Photostat Ltd. supply a range of orthochromatic and non-
orthochromatic papers of different contrasts, weights and surfaces,

and other manufacturers also supply suitable sensitive material.

The Statfile system is also a proprietary of Photostat, Ltd. The
Statfile Recorder No. 2 is a complete copying camera assembly,
consisting of a square bellows camera taking 4}-in. x 6J-in. and
6J-in. X 8J-in. negatives, the camera supported on a carriage running
on parallel steel rails rigidly connected to a vertical easel frame capable
of taking originals up to 40-in. x 60-in. The glass fronted easel proper
can be swung into a horizontal position for rapid placing of originals

below the metal pressure plate. The easel is illuminated by fluorescent

or tungsten lighting as part of the general assembly. The camera also

incorporates a projection device, a 125-watt mercury discharge lumin-
ant which forms the projection unit positioned behind the negative

back. The film negative material is handled either in double film holders
or in a daylight loading roll-film holder with capacity for 280 expos-
ures. An illuminated viewing desk with magnifier is also available,

while enlarged prints can be made with the apparatus.
Photostat Ltd. supply negative film, and a range of suitable materials

for the preparation of prints. These are of varying weights and
surfaces and there are also sensitised tracing cloth and translucent

document paper. Translucent and tracing cloth prints will yield

excellent blue print and dyeline copies. Other manufacturers' materials
can be used in the system.

CONTACT and REFLEX (Playertype) COPYING
Copies are the same size as the originals and in the form of paper

negatives reversed left-to-right that cannot be read directly. Further
same-sized prints are prepared from these. Most of the available

material is non-colour sensitive and of very high contrast. Initial

apparatus can be quite inexpensive, though more elaborate plant

goes up to high prices. Running cost is somewhat higher than in the

processes described above, but the method is more easily accessible

16
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to the newcomer as the absolutely essential equipment is less specialised

and no lenses are involved.

Apparatus.—The typical equipment is a box containing exposing
lamps, a top of plate glass and some form of pressure pad to hold the

sensitive paper and document in close contact upon the glass surface.

Yellow light is preferred as it increases contrast and reduces image
scatter. The glass top itself may be a yellow filter or the light source
may emit a narrow band of rays within the yellow portion of the

spectrum. In more elaborate equipment the presser pad is of the

vacuum type with accompanying hand or motor pump, and an exposure
time switch may be built in. Roll holders for the negative paper are
available.

Typical are the " Hubex," Ilford, Miles "Copycat," "Ruthurstat,"
" Rectophot," and Hunter-Penrose instruments.

The most suitable papers are thin-weight of homogeneous character
coated with relatively slow, fine-grained, high contrast emulsion; but
successful work can also be done with ordinary bromide paper.

The methods are not ideal for reproduction of continuous tone
pictures, or for half-tone illustrations of finer screen than 133 lines

to the inch. Originals on coloured paper or printed in coloured charac-

ters may present difficulties, though experience shows this trouble is

not frequent. The Diazotype process can be used for Reflex copying.

The paper is developed with ammonia fumes or with a solution

containing ammonia, supplied by the makers of the paper. Diazotype
material coated on cellulose can also be used, but is not at present

available in this country.

Contact copying is confined to documents written or printed on
one side of the paper only. The document is placed face upwards on
the glass, the sensitive paper face downwards on top of it, pressure

is applied and the exposure made. Further copies are made from the

negative by placing it face upwards on the glass with the sensitive

paper face downwards upon it. Note.—If the original is placed face

downwards on the glass a negative can be secured that will read
the right way round, but there will probably be loss of sharpness
that will be further accentuated in copies from the negative.

Reflex copying can be used for documents with the printing or
writing on one side only or on both sides of the paper.

The sensitive paper is first placed on the glass with the emulsion
surface face upwards. The document to be copied is placed upon it

face downwards. If the document has writing or printing on both
sides you should then place upon it a sheet of black material, to avoid
44
ghost " images from the reverse side of the document. Now apply

the pressure pad and make the exposure. This may be of the order
of 4 seconds.

Development.—A concentrated M.Q. developer is recommended,
e.g. Kodak D.154, or Ilford ID.36, or a hydroquinone-caustic solution

may be used. Development and fixation are rapid. A refinement
which has been suggested is to rinse the negatives in a weak solution

of potassium metabisulphite immediately after development before
fixing in an acid fixing bath. Further contrast can be obtained with
Farmer's Reducer. Wash well.
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MICRO-COPYING

Reduced size negatives are made from the original documents on
to film in strip form, either 16 mm. or 35 mm. wide.

The typical 16 mm. instruments are " Recordak " Models Nos. 17

and 23, using panchromatic film coated on safety base, supplied in

200 ft. daylight-loading spools. The machines take documents up to

a width of 8^-in. and lOJ-in. respectively, and these are fed into the

machine consecutively as rapidly as the operator can work. The
number of documents recorded on 100 ft. of film depends on their

individual length, but varies from nearly 2,000 to over 6,000. The
records are examined in a self-contained illuminated viewer which
shows an enlarged image on a translucent screen. Paper enlargements
can be made from the 16-mm. negative. The machine is rented, not
sold, and processing carried out by the suppliers.

A recent addition to this range of equipment is the " Recordak "

Microfilmer Desk Model, a dual-purpose instrument combining
camera and viewer for 16 mm. film. The camera has a standard
reduction of 26 : 1 and is capable of photographing documents up
to 12 X 14-in. A combined viewer enlarges the reduced images
back to a readable size. This Desk Model is sold outright.

In 35 mm. two main image sizes are obtained on perforated film.

These are 24-mm. x 36-mm. and 18-mm. X 24-mm. respectively.

Unperforated 35-mm. film, allowing a correspondingly greater image
size, is used in certain equipment such as the " Micro-File Recordak.*

*

Typical instruments are the Watson Document Camera and the
" Recordak' * Micro-File Camera Model A.H.

This consists of a camera mounted on a column with a copyboard
below, capable of taking originals up to 17 x 25J-in. The camera
gives a reduction range of 18 : 1 to 8 : 1. Automatic shutter opera-
tion and film wind, together with photo-electric exposure meter and
automatic focussing are special features. The equipment also incor-

porates a finder light (giving the copyboard area covered at the various
reductions) and provides for the use of two alternative image sizes.

The magazine has a capacity for 100 ft. of 35-mm. microfilm—800 full

frames or 1,600 half frames can be recorded. A special bookholder
is available as an accessory. Four " Photoflood" lamps are held at

a fixed distance above the copyboard.
Work can, of course, be done with much simpler apparatus. The

main essential is a lens that will give perfect definition free from dis-

tortion, and reasonably flat illumination right up to the corners of the

negative. The Bureau of Standards, Washington, requires a resolution

factor of 3,000 lines to the inch for document copying objectives.

Enlarging apparatus should be capable of preserving this quality in the

enlarged image.
The camera to which the lens is fitted should be capable of moving

the film from frame to frame, and of being focused accurately on the

copyboard. It should have a simple time shutter, a means of supporting
the camera above the copyboard, and the necessary illumination.

Silent cine cameras have been used, but normally take only half-

frame records. Certain colour cameras with a two-frame pull-down
have been used for the larger sized records.

Additional refinements can be: series-parallel switching when
using Photoflood lamps, to conserve the life of the lamps; foot-
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operated exposure control; a device which projects a light patch
of the size and shape of the area which will be covered by the camera-
taking lens, to facilitate placing of the documents; special holders
for books and other thick originals to keep their surfaces in the plane
of focus; extra wide copyboards to permit of the two halves of such
originals as large ledgers being recorded in succession; some form
of exposure recording device and an exposure time-switch. Many
of these are incorporated in the commercial instrument already
described.

Material.—Although ordinary 35 mm. "Positive" film can be
used, special materials are to be preferred. High-resolution, high-

contrast, fine-grain emulsions have been evolved, typical materials

being :

—

Uford Micro-Neg Pan Film (Panchromatic).

Ilford Fine Grain Safety Positive Film.

Recordak Micro-File Pan.

Recordak Micro-File Fine Grain Print (Non-colour sensitive).

All the above are coated on safety base.

Lighting and Exposure.

Exposures for the commercial apparatus have been worked out
and precise recommendations are available from the suppliers. The
following recommendations have been made for improvised apparatus.

Kodak recommend, for two Photofloods at 45 degrees angle 3 feet

from the document, J second at f/16 for Micro-File Pan. Apertures
from f/8 to f/16 will give maximum sharpness and the former should
rarely be exceeded. Pencil drawings on tracing paper are best illumi-

nated from behind, a suitable diffusion plate supporting them.

Ilford recommend, for two Series I Photoflood lamps in reflectors

2 ft. from the centre of the copy, half a second at f/8 for Micro-Neg
Pan.

A refinement fitted to some machines is a photo-electric cell light

measuring meter that is swung out over the copyboard to read the
light falling upon it. The light can be brought to a standard reading
by moving the fittings or manipulating a resistance.

Exposure time varies with degree of reduction, because at any
given diaphragm setting the intensity on the film varies inversely as the
square of the camera extension. The following table, based on an
exposure of 1 for infinity, gives relative exposures for reductions of
from full scale to 1/20, but these figures may be subject to modification
under practical conditions.

Ratio of reduction Relative exposure
1 : 20 1.1

1 : 10 1.2

1 : 4 1.55

1:3 1.8

1 : 2 2.25

3:4 3

Same size 4
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Degree of reduction.—The external size of the original is not the

main determining factor. The maximum permissible reduction factor

is conditioned by the size of the actual characters to be reduced and,
to a lesser degree, by their form and colour. The sensitive material

will also affect this aspect of the problem. A full page of the Times
might be reduced to full-frame with greater facility than a quarto sized

letter badly hand-written in pencil. Pencil notes on drawings offer

many traps.

As a general factor, the recommendation of a general maximum
reduction of 18 for commercial work is a sound one, although the

factor for well printed matter on good paper can be much higher.

These figures are based on well-substantiated theory that type should
not be reduced in the micro-negative to a size below the equivalent

of 0.4 points, one point being equal to 1/72 inch.

Filters.—Where possible it is preferable to use panchromatic
negative as standard as generally better results are obtained. It is

more sensitive to artificial light; variations in colour of the paper
and of the characters upon them will, in most cases, be less noticeable,

and where necessary, density and contrast can be controlled by the use
of filters. The general principles to be observed are: a filter of opposite
or contrasting colour to lettering and markings will increase its

contrast from the background; a filter of a similar colour to that of
the background paper will cause it to be rendered as light as possible.

Stains can be depressed in a similar way; e.g. a yellow stain can be
eliminated by using a yellow filter.

Negative quality.—The ideal negative, when laid on white paper,
should show white or nearly white lettering and printing on a back-
ground of maximum density.

Processing.—As document copying film is normally used in rolls

of 101 feet or more, development will most often be entrusted to a
commercial service. Shorter lengths should, however, present no
difficulty.

So-called fine-grain development is not considered necessary, the

characteristics of the recommended emulsions already providing for

fine-grain results.

M.Q. Developers, such as Ilford I.D.2, or Kodak D.158 have been
recommended, and any good bromide paper developer is also suitable.

An acetic acid stop bath is desirable, and an acid hardening fixing bath
should be used. Wash thoroughly.

For final paper positives use a hard-working developer for line

records, as given under Reflex Copying. For tone copies, e.g. from
water-colour originals or photographs, use a softer working M.Q.
formula.

Operating Note.—Owing to the considerable degree of reduction
involved and the smallness of the resultant image, vibration of the

copying instrument must be scrupulously avoided, as it is a potent
cause of failure. It is also desirable that the operator should frequently

check the accuracy of focus, as an unsharp result is useless.
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ELECTRONIC FLASH TECHNIQUE
The following notes are compiled by J. Scales-Manners, Managing Director of
Langham Photographic Instruments Ltd. The introduction is designed to put the
newcomer to electronic flash on the right lines; the remainder presents, in as concise
a form as possible, the latest data on technique in this rapidly developing sphere of

photography,

General Considerations

The determination of exposure by the flash factor system is the

only one which can be considered practical when using electronic

flash. As is well known, this system is based on the relationship of
the distance of the light to lens aperture. Each film is allocated a

flash factor according to its speed to electronic flash.

For example, using a certain film/equipment combination it is

found that with the light at a distance of 10 feet an aperture of f/22

is required to produce a suitable negative. We would then say that the

film has a flash factor of 10x22 (220) to the equipment in use. From
this figure, other distances and apertures can be calculated. For
example, if the light is 20 feet away from the subject, then the aperture

would be f/11. On the other hand—again supposing that the film

has been giving a flash factor of 220—if one particularly wished to use

f/8, the working distance would now be 220-^8 or approximately
30 ft.

The recommendation of a flash factor for a particular film pre-

supposes that a certain development technique will be adopted. This
may not be a satisfactory one for the photographer's point of view so

that the newcomer to electronic flash must make up his mind exactly

how his instrument will be related to his normal negative technique.

There are three methods of approach. Firstly, the sublimating of
electronic flash to the photographer's existing technique; secondly,

to adopt a separate technique for electronic flash ; or thirdly, devising

a technique that is equally suitable for electronic flash and normal
photography.

Before consideration can be given to any of these three techniques,

it is as well to know some of the basic facts about the effect of electronic

flash on the photographic emulsion.

The light is soft and negatives tend to be full of detail but lacking

in contrast unless full or extra development is given. The degree of
extra development, if any, which is required can only be determined
by trial. Some manufacturers' films produce an excellent negative

with normal development, whereas another may produce the same
type of negative only after a development time increase of 100 per cent.

No emulsion yet tested has produced a satisfactory negative at less

than the maker's recommended processing time for normal subjects.

It will be seen, therefore, that incorporating electronic flash success-

fully to existing technique depends upon (a) the film that is habitually

used and (b) whether the full recommended developing time is given.

Many photographers, whether consciously or not, over-expose and
under-develop. One cannot criticise this technique as some of the
finest photographers in the world adopt it, but as under-development
is taboo with electronic flash there can be nothing but disappointment
if an attempt is made to fit electronic flash into such a technique.
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Applying a special technique for electronic flash means that the best

emulsion is chosen, and by that is meant the emulsion most suitable

for electronic flash. This is coupled with a development procedure
which makes the most of the speed of the film and at the same time
gives a sufficiently fine grain negative for the purpose required.

The main disadvantage of this method is that if roll-film cameras
are used, it is impracticable to cut out the exposures made with other
forms of lighting to enable the negatives taken with electronic flash

to be processed independently.
The third method of approach—adopting a technique equally

suitable for electronic flash and normal photography—stands the

best chance of success. It means that a film is chosen which has a good
response to electronic flash with normal full development and is equally
suitable for the other purposes for which the film will be used.

It may be thought that this ideal is not easily attained as there are

subjects that are essentially contrasty in themselves demanding extra

exposure for the shadows and a certain degree of under-development
to produce an easily printable negative. As many electronic flash

users will know, those subjects tend to become rarer due to the fact

that, as the operating costs of electronic flash are practically nil, the

equipment will often be used in combination with other light sources
with the main purpose of reducing the inherent contrast of subjects

of this kind.

Having then determined which of these three methods of approach
will be adopted it is now necessary to arrive at a general purpose flash

factor, with the emulsion and developer chosen. This can be done
quite easily, by making a series of exposures under the conditions it

is expected will be mostly encountered, and developing and analysing
the results.

Before making the initial tests, it should be noted that there are

some developers which are not so suitable as others for electronic

flash negatives.

The most unsuitable are those which are normally very soft working
and are generally characterised by a normal development time of
around 20 minutes. Among those that have been consistently used
with success are the fine-grain developers Unitol, ID- 11 (or D. 76),

and Promicrol, and Johnsons Universal and Press Contrast developers.

Estimating the Increased Development Required

It must always be borne in mind that when an emulsion manufac-
turer specifies a time and temperature for a certain material he has a
definite contrast in mind. This may be, for example, a gamma of 0.8.

At the same time, another manufacturer may quote a time and tempera-
ture recommendation which will produce a negative of gamma, say,

1.0, which he considers to be right for his material, so that one can
only generalise when one says that the development of all electronic

flash negatives should be increased by so much per cent.

A good way of conducting a test is to use 12 plates or pieces of film

and expose them in three sets of four. Take three exposures at the

same aperture and shutter speed, of a typical out-door subject, without
flash. Then, with the equipment-maker's recommended flash factor,

plus the information given above to guide you, make exposures at

various flash factors at and below the one recommended by the

manufacturer.
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For instance, if the flash factor should be 220, make one exposure
at that factor, another one at 160 and another one at 110. Make
each exposure three times so that you will have in each set four
negatives.

In most equipments the neon " ready to flash " indicator is set at

80 per cent, of the full output. By the time the operator has observed
the neon, transferred his eye to the viewfinder, made a final check on
his subject, the instrument should have reached its final output.
During these initial tests, therefore, the exposure should be made at

4 seconds after the neon has commenced to glow.

Develop No. 1 set for the normal time in a suitable developer, as

recommended above. It will be better to go by the developer manu-
facturer's time of development in this case, rather than the film maker's.

The next batch of four could be processed for 20 per cent, longer than
the first batch, and the third batch for 50 per cent, longer.

When the negatives are washed and dried, it will be easy to assess

the set which gives the most satisfaction, and a note should be taken
of the development increase necessary to produce a print on the grade
of paper you are accustomed to using.

It is rather important to make actual prints from the negatives,

especially those taken by electronic flash, because the appearance of an
electronic flash negative can be deceptive to one unfamiliar with this

type of lighting.

For the miniature camera user, where correct exposure and develop-
ment is of even greater importance than to users of larger cameras,
the description of a practical test with a commercial instrument with
a rated flash factor of 1 50 to fast film will be of interest.

A camera was loaded with a fast pan 35-mm. film of fine enough
grain to produce 10 x enlargements without the grain becoming obtru-

sive. The equipment was used at home in average rooms 15 ft. x
12 ft. x 10 ft. high. All rooms had plain white ceilings and the walls

were a medium yellow in colour. The lens aperture was fixed at f/16,

and to make sure that only the flash recorded, the shutter speed
of the synchronised Compur Rapid was set at 1 /500th second.

A series of exposures was made under varying conditions and at

distances of 12 ft.—6 ft. In some cases the camera was used separately

and the flash-head screwed to a lighting stand. The angle was never
more acute than 45 degrees. The subjects were the family and, of
course, light and dark objects in the field of view. Some "stop action"
pictures were taken with the camera 3 feet from a "Horlicks" mixer
with the light 6 feet away and angled. As a final test the equipment
was taken outside during the night and a black car, with someone
sitting on the running-board, was photographed. The distance in this

latter case was 20 feet and as there was no reflection whatsoever an
aperture of f/4 was used.

The film was developed in G.206, the composition of which is :

Metol 2 gms. 42 grs.

Anhy. sodium sulphite 100 gms. 4pzs.
Hydroquinone 4 gms. 80 grs.

Borax 2 gms. 40 grs.

Water to 1,000 c.c. 40 ozs.

This developer was used at 70° F. for 17 minutes (agitation every



THE BRITISH JOURNAL PHOTOGRAPHIC ALMANAC 1954 357

minute) and after completion of processing selected negatives were
printed and the results analysed. No negative was under-exposed
and all printed on normal or soft paper without difficulty. The face

of the person sitting on the running-board of the car was over-exposed
considerably but details inside the car could be picked out.

While all negatives made technically satisfying pictures, the user

decided that, to suit his own personal preference, he would, in future,

use a basic flash factor of 120 and develop for 14 minutes, providing
the location for photography was similar.

A favourite subject is the photography of children in the bath. If

a white tiled bathroom is the scene, the power of the equipment is

supplemented by the high reflection of the walls and exposures should
be reduced accordingly. As a complete contrast, pictures taken out-

of-doors at night will require a factor of 80. Mid-way between these

two extremes lie possibilities of oak-panelled rooms, tobacco smoke-
filled rooms, small dance halls, etc. Remembering that over-exposure
produced by electronic flash does not generally produce " clogged

"

highlights, it is better to be generous in one's estimate rather than
risk disappointment.

Equipment

The most popular equipment of all is that with an output energy of
100 joules. There are two types available. The first is represented by
high voltage and low capacity (2.7 kV and 28 mfd. capacity) and
such an equipment weighs approximately 15 lb. The second and most
recent type makes use of high capacity and low voltage (1 kV and
200 mfd.) and is identifiable by low weight of between 8 and 10 lb.

and has a " hair-pin " type tube compared with the spiral type of
tube of the former equipments.

Lower-powered equipments (15-22 joules) are now available. These
make use of the relatively low operating voltage of 180 volts with a
capacity of some 1,000 mfd. While their application is somewhat
limited for professional use they are very useful for distance of up to

10 ft. with fast film or for the popular synchro-sun technique.
The weight is low—3-4 lbs. but within the limitations given above are

very practical equipments.

Prom a photographic point of view the low voltage equipment is

better. The flash is longer— 1 /2,000th sec, compared with l/5,000th

sec.—and this means less reciprocity failure on certain film emulsions.
The more compact light source enables the maximum amount of
light to be reflected. Losses are inevitable with the extended spira

type of tube. With the 180 volt equipment the flash is appreciably
longer— 1 /800th second but due to the more compact light source
reflector efficiency is more easily attained.

For our tests, however, we will bracket these first two types of
instrument together, as the difference in exposure for most films is

only £ a stop at most.

For the average subject—let us assume this to be a furnished room
not less than 16 ft. x 12 ft. with medium coloured walls. Include
a fair proportion of dark coloured objects in the view—furniture

with grained detail if possible.
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Flash factors for 100-joule equipments

The following flash factors are based on 50 per cent, increase on manu-
facturers'' recommended development times.

Developer

Films and Plates Group 1 Group 2 Group 3

Agfa ISS, Gevapan 33, HP3, Kodak
P.1500, P.1200, Super-XX 110 160 220

Agfa Isopan, Gevapan 30, Ilford FP3,
Kodak Plus-X, Verichrome, Ortho-
X 80 110 160

Gevaert Microgran, Kodak Panato-
mic-X 56 80 160

Group 1.—Kodak DK.20, Microdol, Ilford ID-48, Agfa Atomal,
Johnson Super Fine Grain.

Group 2.—Kodak D.76, D.23, Agfa 17, Ilford ID-11, Johnson Fine
Grain and Universal, Kodak Universal.

Group 3.—Promicrol, Ergol and Capitol.

When equipments of other joule ratings are used, it should be
noted that flash factors are proportional to the square root of the light

output, i.e. if an equipment of 200 joules were used a flash factor of
160 becomes 220 and not 320.

If the reader is new to electronic flash and must produce an accept-

able result from his first exposure, these factors can be considered
reliable given in-date film and fresh developer.

Electronic flash as a fill-in to sunlight

Many photographers are using small portable equipments at the

camera position for wedding groups and sports subjects to reduce
contrasty back or side lighting. It is surprising how little light is

required to make an acceptable picture with a crisp high-light in

each eye and pleasant luminosity in the shadows. Overdone, this

combination defies credulity. As Mortensen says: "The model's
face seems to be lit up like a Japanese lantern. It appears to be not
merely illuminated but to glow from within by some fiendish agency."

Electronic flash is particularly easy to use as a fill-in light especially

with inter-lens shutters. Referring to initial experiments you will

know the flash factor to be used when normal development must be
adopted. Suppose this to be 110. Take a meter reading of the back-
ground. This could be a 1 /200th at f/1 1 . If the subject distance is 10 ft.

it will be seen that an exposure of 1 /200th at f/1 1 will give a balanced
negative but slightly over " filled:in ". If the aperture is reduced to

f/1 6 and the shutter speed lengthened to 1/1 00th, the background will

still be correctly exposed but the fill-in flash will have been reduced
sufficiently to produce a perfectly natural and pleasing result. As
an aid to memory—shutter speed for the background and aperture
for the flash.

In cameras using focal-plane shutters this practice cannot be adopted
due to the necessity of using fixed speeds. One must resort to using
the flash away from the camera to combine flash-factor with existing

light. A much simpler way is to cut three strips of paper of varying
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thickness, i.e. tissue, typewriter copy paper, writing paper—each to

be formed into a cylinder which will fit over the flash-tube. Secure the

edges with Cellophane tape. Determine the flash-factor for the

equipment with each of these tubes in position and make a note on
each cylinder for reference. This method of light limitation can be
very useful where the lens apertures are limited (as in miniature
cameras where f/22 is usually the smallest stop) and the subject is close.

Colour photography with electronic flash

Colour emulsions respond particularly well to electronic flash.

The motion picture industry—pioneers of many of today's recognised
techniques—have long recognised this and at least two major studios

in England are equipped with units of 3,000 joules in order to produce
10 x 8-in. colour transparencies of " stills ".

The advantages of electronic flash are that the light is very nearly

the same colour temperature as daylight, and is cool in operation;
that operating costs are fantastically small ; that the light is constant
throughout the tube life; and that subject movement is conquered.
With the rise in popularity of the colour negative-positive process
(Agfa, Gevaert, Pakolor, Ektacolor, Kodacolor, etc.) there may come
a time when electronic flash will be considered the standard illuminant

for use in the colour studio.

Flash factors

For first-quality results an experiment with each batch is necessary.

The coating of colour emulsions is far more complicated than for

monochrome, and whatever the illuminant used, exposure and filter

should be determined for each batch used. In all cases the daylight

emulsions of each manufacturer should be used to obtain maximum
speed with very light filtering.

Kodak Colour Films

Daylight Ektachrome and Daytight Kodachrome respond very
well to electronic flash. With Kodachrome an 8 IB filter has been
found to give most satisfaction on both English and American
coated stock with a factor of 20 for 100 joules. The filter recommended
for use with Ektachrome is stamped on each instruction sheet enclosed
in the box and can vary—sometimes being none at all, sometimes
CC-05M (magenta) or CC-10Y (yellow). Ektachrome would appear
to be slightly faster than Kodachrome to electronic flash and a factor

of 25 would make a good starting point.

Filter recommendations are supplied with each box of Kodacolor
and Ektacolor. The latter is balanced for tungsten light only.

Ilford Colour Film and Ferraniacolor

This should be used with a " Q " (ultra-violet) filter with a factor

of 22 for an outfit working at 100 joules.

Negative-positive processes

The British and Continental makes of this type of film have approxi-
mately the same speed and, by nature of the printing process, slight

over-exposure can be easily accommodated. A flash factor of 20 can
be used with confidence with no filter.
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Finally, it must always be remembered that colour is an extremely
personal appreciation. To one, a transparency will appear a little

" cold ", to another the same transparency may appear correct or
even " warm ". Electronic flash gives good colour easily as it frees

the photographer from all worries of fluctuating colour temperatures
in tungsten lamps through ageing or voltage drop on the mains
supplies. Once a flash factor and filter is approved, technically good
results are assured throughout the batch.

RECIPROCITY FAILURE
The reciprocity law of Bunsen and Roscoe states that the product

of a photochemical reaction is proportional to the total energy involved.

In photographic terms this means that for a given density the product
of light intensity and exposure time is constant. For photographic
emulsions this is true only over a comparatively narrow range, and the

effect of its breakdown is that for very high and very low light inten-

sities (i.e. very long or very short exposures) a longer exposure has to

be given than would follow from the reciprocity law.

The tables below, showing the corrections required, are taken from
an article by E. G. Wallis and A. A. G. Beatt, published in the I.B.P.

Record (1951, 30, 236-8), to which the reader is referred for a very
useful summary of the rather complicated practical considerations that

result from reciprocity failure. Based on Halm's Catenary Equation,
they have been proved by prolonged practice and experience with a
variety of emulsions, and enable corrections to be made for the average
emulsion: they may not suit all, but even so their use should give

results far better than if no correction had been applied.

Table C gives some guidance in the use of filters to correct the effects

of reciprocity failure on colour balance.

Table A gives, for average negative emulsions, in the first column,
the exposure indicated by meter or otherwise, without correction for

reciprocity failure. The second column shows the exposure which
should be given to allow for such failure. Table B gives corresponding
corrections for reversal emulsions, less correction being required
because in these the greater densities near the shoulder of the curve,

and not the toe, are primarily involved. Table C is designed to assist

in correcting colour imbalance in integral colour materials due to

differences in reciprocity failure between the respective colour layers

of the pack. It relates to a typical batch of Ektachrome, but is only
given as a basis for experiment, as different batches of material may
behave in quite different ways. To use the Table, the exposure is

determined in the usual way and corrected for reciprocity failure,

as already described, by means of Table B. The exposure value thus
found is then located in column 1 of Table C. Add the filters indicated

in column 2 and multiply the exposure by the factor in column 3.

The reader is referred to the original article for a concise explanation
of underlying principles as they affect colour balance, use of flash,

effect of temperature, of development, and of materials. Tables A
and B are somewhat abbreviated by the omission of some of the

exposures given in the original article, but as a possible added con-
venience to the user, a third column has been added in which appears
the percentage exposure increase at each exposure level as derived
from a mean curve plotted from the authors' values.
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TABLE A (For non-reversal materials)

Per- Per-
Indicated Corrected centage Indicated Corrected centage
exposure exposure increase exposure exposure increase

sees. sees. sees. sees.

1/5000 1/1530 230 3 4f 55
1/250 1/930 170 4 6* 63
1/1000 1/470 113 5 81 75
1/500 1/280 80 6 11 83
1/300 1/210 60 8 16 100
1/200 1/140 43 10 22 120
1/150 1/110 38 15 35 133
1/100 1/80 25 20 50

min. sec.

150

1/50 1/45 10 30 1 25 183

1/30 no
40 2 4 210

to min.
1/3

> correc-

tion
1 2 29 250

U 5 50 265
2/5 3/7 7 2 8 33 325
2/3 3/4 12 3 14 31 385

1 u 25 4 20 45 420

H 2 33 5 27 30 550
2 2f 38 10 68 22 680

TABLE B (For reversal and reversal colour materials)

Per- Per-

Indicated Corrected centage Indicated Corrected centage
exposure exposure increase exposure exposure increase

sees. sees. sees. sees.

1/150 1/120 25 3 4 40
1/100 1/85 20 4 5f 45
1/80 1/70 15 5 1\ 50
1/60 1/55 10 6 9i 60
1/30 ") no 8 13 66
to V correc-

J tion

10 17 75

1/2 12 22 80
2/3 3/4 15 15 29 90

1 H 20 20 40 100

n 2 30 • 25 54 115
2 1\ 33 30 68 125

1

TABLE C
2 3

J to 1

1 to 3

3 to 10
10 to 30

OneCC-05M
OneCC-lOM
One CC-20M and one CC-10Y
Two CC-20M and one CC-10Y

1

li

It
2
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NARROW GAUGE
CINEMATOGRAPHY

Sizes and Types of Black-and-White Film

Overall
Width

Type
B.S. (A.S.A.)

Exposure Indexf

Daylight Tungsten

8 mm. Reversal Agfa Isopan F
Bauchet Super Pan Anti-Halo
Ferrania Panchro Reversal CSS-32...
Ferrania Panchro Reversal 28
Gevapan 23 Micro
Gevapan 26 Super
Gevapan 32 Ultra
Cine-Kodak Eight Super-X Pan-

chromatic ...

Cine-Kodak Eight Panchromatic . .

.

Perutz (2 x 8) Rectepan 15

Perutz (2 x 8) Rectepan 21
Positive Gevaert Positive Super Contrast . .

.

25°
25°
31°
27°
22°
25°
31°

27°
21°
15°

21°

. 20°
23°
29°

26°
20°

9.5 mm. Reversal Bauchet Super Pan Anti-Halo
Ferrania Panchro Reversal CSS-32...
Ferrania Panchro Reversal 28 ...

Gevapan 23 Micro
Gevapan 26 Super
Gevapan 32 Ultra
Pathe SS Panchromatic
Pathe VF Panchromatic

Negative Ferrania Super Panchro Negative
S2-32

Positive Gevaert Positive Super Contrast . .

.

25°
31°
27°
22°
25°
31°
23°
32°

31°

20°
23°
29°
21°
30°

16 mm. Reversal Bauchet Super Pan Anti-Halo
Ferrania Panchro Reversal CSS-32...
Ferrania Panchro Reversal 28
Gevapan 23 Micro
Gevapan 26 Super
Gevapan 32 Ultra
Cine-Kodak Super-XX Panchro-

matic
Cine-Kodak Super-X
Perutz Rectepan 21

Negative Ferrania Super Panchro Negative
S2-32

Gevapan 27
Gevapan 33
IlfordPanF
IlfordHP3
Kodak Plus-X Negative
Kodak R. 5 5 Recording
Perutz Perkine 1 6

Positive Gevaert Positive Super Contrast . .

.

Ilford Fine Grain Safety Positive ...

Kodak Positive Safety
Perutz Positive

26°
31°
27°
22°
25°
31°

31°

27° '

21°

31°
26°
32°
23°
32°
30°

17°

20°
23°
29°

29°
26°

24°
31°
21°
31°
28°
29°

t The British Standard Method of Determining Speed and Exposure Index
(B.S. 1380) does not provide for the measurement of speed of reversal film. The
B.S. Exposure Tables do, however, provide for the use of an exposure index for these

materials. Accordingly, the speeds quoted above are based on information supplied
by the manufacturers as suitable for use with these tables or with meters calibrated in

B.S. Exposure Indices. For approximate conversion to other speed number systems
see Table on page 422.
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PROCESSING.—Reversal System

Certain makes of reversal film are sold only at a price which includes

processing by the- manufacturer. Processing formulae are not issued.

The formulae printed are those issued by manufacturers for their own
materials, but in most cases are also suitable for other makes of film,

although slight modifications may prove necessary.

BAUCHET
Recommended for the processing of Bauchet Super Panchro

Reversal Anti-Halo Film.

Note : First development, first washing and reversal should be carried

out by green safelight.

First Development.
Solution 1. Sodium sulphite (anhydrous) 50 gms.

Hydroquinone 15 gms.
Sodium carbonate (anhydrous) ... 10 gms.
Potassium bromide 8 gms.
Water at 68-86°F. to ... 950 c.c.s.

Solution 2. Caustic soda 10 gms.
Water to 50 c.c.s.

Mix the two solutions just before use.

Develop at 65 to 70°F. Time of picture appearance determines
duration of development; between 4 and 14 minutes. For instance, for

a time of appearance of 25 seconds, develop for 5 minutes, for 35
seconds develop 9 minutes. If film is under-exposed, it is better to

resort to reduction than to prolong development.
Washing. At least 5 minutes in running water at 65°F.
Bleaching. Potassium bichromate 6 gms.

Sulphuric acid, pure 10 gms.
Water to ... 1 litre

Bleaching should take from 3 to 5 minutes in this solution.

Washing. 5 minutes in running water at 65°F.
Clearing. Sodium sulphite (anhydrous) ... 100 gms.

Water at 65°F. to 1 litre

Operation should be complete in approximately 3 minutes.
Washing. 3 to 4 minutes in running water at 65

C
F.

Exposure. Expose to a 75-watt lamp at a distance of 5 feet for
1 minute.

Second Development.
Metol
Sodium sulphite (anhydrous)
Hydroquinone
Sodium carbonate (anhydrous) .

Potassium bromide
Water to

Develop to finality.

Washing. Some minutes in running water.
Fixing. Hypo

Sodium bisulphite

Water
Washing. Final washing should be thorough; allow 30 minutes.

Note : As the anti-halo backing is only cleared in the bleaching bath
this film should not be used as a negative.

2 gms.
30 gms.
6 gms.

25 gms.
2 gms.
1 litre

>00 gms.
30 c.c.s.

1 litre
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70 gms.
10 gms.
35 gms.
8 gms.
3 gms.
5 gms.

12 c.c.s.

1 litre

PATHESCOPE LTD.

Recommended for development of Pathe Panchromatic Anti-Halo
Direct Reversal film. Dissolve chemicals in order given.

Note : First development, first washing and reversal should be carried

out by green safelight only, although the manufacturer recommends
an inspection method of first development.

First Development.
Sodium sulphite (anhydrous)
Hydroquinone
Sodium carbonate (anhydrous)
Potassium bromide
Potassium sulphocyanide ...

Caustic soda
or

Soda lye at 36° Baume
Water

Dissolve chemicals in half above quantity of warm water. Complete
with cold water and when temperature measures. 65°F. add soda.

Develop at 67°F. Constant time development is not recommended.
Manufacturer states that time of picture appearance determines
duration of development, between 3 and 1 5 minutes. If appearance
is rapid, develop for short time; if slow, develop for longer time.

Washing. 8 minutes in running water at 65°F.
Reversal Potassium bichromate 10 gms.

Sulphuric acid at 66° Baume ... 10 c.c.s.

Water 1 litre

Dissolve bichromate, then slowly add sulphuric acid. Treat film

until black negative image disappears.

Note: From this point onwards operations may be continued in

weak white light.

Washing. Wash until all yellow tint disappears—between 10 and
15 minutes.

Whitening. Sodium sulphite (anhydrous) ... 50 gms.
Water 1 litre

Immerse film in this solution for 5 minutes.
Exposure. Expose film to ambient light, taking care to ensure

it reaches the whole of the film.

Blackening. Sodium sulphite (anhydrous)
Metol
Hydroquinone
Sodium carbonate (anhydrous)
Potassium bromide
Caustic soda

or
Soda lye at 36° Baume . .

.

Water
Develop to finality—time approximately 3 minutes.

30 gms.
2 gms.
5 gms.

30 gms.
2 gms.
2 gms.

5 c.c.s.

1 litre

Washing. 5 minutes in running water.

Fixing. Hypo
Sodium bisulphite (liquid)

35° Baume
Chrome alum
Water

Immerse film in solution for 3 or 4 minutes.

at

200 gms.

30 c.c.s.

5 gms.
1 litre
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Washing. Final washing, 10 minutes in running water.

Notes: The first development bath now recommended is quicker
in its action than that previously given by the manufacturer. The
anti-halo layer of the new Pathe film will dissolve only in the reversal

bath. The material cannot therefore be finished as a negative only.

PROCESSING.—Negative and Positive

Negative Developing.

Medium fine-grain developers of the M.Q. Borax type are
recommended. Here is a typical one.

Metol 1 gm.
Sodium sulphite (cryst.) 100 gms.
Hydroquinone 2.5 gms.
Borax 1 gm.
Water, to 500 c.c.s.

Develop for 10 minutes at 65° F. Fix in normal acid fixing bath and
wash in usual way.
Positive Developing.
A typical developer is given below.

Metol 3 gms.
Sodium sulphite (cryst.) 1 00 gms.
Hydroquinone 12.5 gms.
Sodium carbonate (cryst.) 187.5 gms.
Potassium bromide 0.75 gms.
Water, to 2 litres

For use dilute 1 part with 3 parts water. Develop for 4 minutes at
65° F. Fix in normal acid fixing bath and wash in usual way.

AFTER TREATMENT

Reduction
Reduction can be carried out on either reversal or negative-positive

material. Use Farmer's Reducer, either in normal mixture of potassium
ferricyanide and hypo, which will increase contrast, or in potassium
ferricyanide first and hypo afterwards, which will give proportional
reduction.

Intensification.

Normal intensification methods are not entirely satisfactory with
negative materials owing to the increase in grain size. Several toning
methods will give increased printing density.

The following intensifier has been recommended for reversal

positive:

Potassium bichromate 30 grains

Hydrochloric acid 35 minims
Water 35 ounces

Immerse film in bath for 4-5 minutes until the image has turned
yellowish-white. Wash until colourless. Re-develop in normal devel-

oper. Wash for 5 minutes and then dry. The image tends to be warm
in colour, and will not quite match with material that has not been
intensified. This can be overcome by using a dupe from the whole
film for projection purposes.
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Film Cleaning

Pure industrial spirit plus 10 per cent of water can be used on a
moistened pad for ordinary surface cleaning.

To remove greasy finger marks and dirt prepare:

Ethyl alcohol 85 parts

Methyl alcohol 10 parts

Ammonia 0.880 5 parts

Note: Methylated spirits can NOT be used as a substitute for the

ethyl alcohol.

Pass the film through a folded chamois or linen pad moistened with

the solution and held between the fingers.

A very dirty film or one which tends to be brittle can be treated by
a 10 minute immersion in:

Acetic acid 1 part

Vaseline 5 parts

Carbon tetrachloride 1 00 parts

After immersion, gently polish with a chamois or soft linen pad.

It should be remembered that all spirit preparations tend to be
solvents of the plasticisers in the film base and should not be employed
excessively.

CAMERA NOTES
Camera Lens Angle.

To find approximately the angle covered by a cine lens of given

focal length, a diagram may be prepared. Using suitable units of
measurement describe a line representing the width across the picture

aperture in the camera, and at its centre erect a perpendicular
representing the focal length of the lens. Join the extremity of the

perpendicular with the two ends of the base-line to form a triangle,

extending the sides and the perpendicular to any convenient length.

To find the width of scene covered by the lens at any given position

plot the lens-camera distance along the perpendicular, measuring in

suitable units from the apex of the angle. A line at right angles to the

perpendicular at the point plotted will give the width, in similar units,

of the scene covered at the distance measured. The shorter dimensions
representing the height of the film camera frame can also be plotted

on the same base line, and extended in similar fashion to provide
information as to the height of the scene covered at any preferred

camera distance.

Narrow Gauge Film Camera Gate Apertures

8 mm. film 4.80 mm. x 3.51 mm.

9.5 mm. film 8.5 mm. x 6.5 mm.

16 mm. film ... 10.41 mm. x 7.47 mm.

These are the sizes of image imprinted upon the films. In all cases
the projector apertures are very slightly smaller.
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Depth.
For depth table for amateur cine cameras see page 441.

Exposure Times.

Exposure times vary with the width of the shutter opening and, in

different makes of camera, operating at 16 frames per second, the

exposure times range from l/28th second to 1 /30th second. Exposure
times vary proportionately with variations in the speed of the camera.
Assuming a figure of 1/32 second at 16 frames per second, the relative

times are as follows:

Frames per second 8 16 24 32 64

Exposure time ... 1/16 1/32 1/48 1/64 1/128

Note : 24 frames per second is sound film speed.

ARTIFICIAL LIGHT

Photoflood lamps are recommended for all but studio work. They
consume less current and, burning at higher electrical pressure, their

actinic value is much higher than that of lamps of normal loading.

Their life is short when burned continuously. They are most likely

to break down at the moment of switching on, because of current surge.

Life can be prolonged by a switching system so arranged that two
lamps burn in series, and at lower individual pressure, during the

setting-up period, being switched to burn in parallel at full intensity

for the period of exposure only. The characteristics of the two Photo-
flood types are as follows:

275 watt Photoflood. Equivalent to 750 watt lamp. Life 2 hours.
500 watt Type N Photoflood. Equivalent 1,500 watt lamp. Life

6 hours.

Exposure Table for 275 watt Photoflood Lamps in Reflectors.

For film of 29° B.S.I, to Tungsten Light

Aperture f/1.9 f/2.8 f/3.5 f/4 f/5.6 f/8

No.ofLamps
and distance
from Subject

1 at 18ft.

2 at 26ft.

3 at 32ft.

4 at 38ft.

1 at 12Kt.
2 at 18ft.

3 at 22ft.

4 at 24ft.

1 at 10ft.

2 at 14ft.

3 at 17ft.

4 at 20ft.

1 at 8£ft.

2 at 12£ft.

3 at 15ft.

4 at 17Jft.

1 at 6ft.

2 at 8Kt.
3 at 10Kt.
4 at 12ift.

1 at 4ft.

2 at 6ft.

3 at 7Kt.
4 at 8ft.

Note: These figures are exposures at 16 frames per second on medium
toned subjects. Halve the illumination for very light subjects, double
for dark ones.

Modify the figures in accordance with the speed factors given in the

chart on page 422. All figures arrived at should further be increased

by 50 per cent, when exposing at sound speed of 24 frames per second.

It should also be remembered that the angle of the lighting relative to

the camera, will also affect the value. The above table can only be
regarded as a general basis for calculation.



368 THE BRITISH JOURNAL PHOTOGRAPHIC ALMANAC 1954

TITLING
The following chart gives recommended distances for different

sizes of title original allowing a slight margin for error in setting up.
Columns 3, 5 and 6 refer to standard title card sizes, column 4 to

half-plate photographs which may be used as backgrounds for titles.

Distances are measured between lens front and card.

Title Card Distances

Focal length
Size of Title Card

8i" x 6J" 5i"x4J" 4"x3" 3" x 2i"

8 mm. fi

9.5 ;;

16 \\

m 12.5 mm,
13 mm.
20 mm. (f)
23 mm.
25 mm. (1")

27 mm.
20 mm.
25 mm. (1")

22"
23"
20"
23"
25"
27"
17"

21*"

15"

15f"
13*"

15f"
16*"

18J"
iir
14|"

10i"
10J"
9i"
ior
lit"
12}"
8"

10"

7}"

8i"
7"

Si-
Si"
9i"
6"

w

Titling Exposures

The following table is based on figures given by H. B. Abbott in

"Amateur Cine World."

Lights Film Stock

A
B
C
D
E

Normal speed pan Positive

f/3.5

f/2.8

f/5.6

f/8

f/5.6

f/2

f/1.5

f/4

f/5.6

f/2.8

A—2x 100 watt lamps (pearl) in reflectors 8 in. from card.

B—2x 100 watt lamps (pearl) in reflectors 14 in. from card.

C— 1 X275 watt Photoflood in reflector 12 in. from card.

D—2x275 watt Photofloods in reflectors 12 in. from card.

E— 1 X200 watt Nitraphot K or 1 X500 Nitraphot 12 in. from card.

PROJECTION
Widths of picture obtained at varying distances with different

lenses on 16 mm. and 8 mm. Projectors.

16 mm.
Lenses

8 mm.

1" 2" 3" 4"

k 1" IK

Distances
10ft.

20ft.

30ft.

40ft.

50ft.

75ft.

100ft.

3' 9"

7' 6"

ir 6"

15'

18' 8"

r io"
3' 10"
5' 8"

r 6"

9' 4"

14' 2"

1' 3"

2' 6"

3' 8"
5'

6' 4"

9' 6"

12' 8"

11"

1' 10"
2' 10"
3' 10"
4' 8"

r 2"

9' 6"
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Note : A lens of given focal length will give a picture of twice the linear

dimensions at twice the projection distance. A lens of twice the focal

length will give a picture of half the linear dimensions at the same
projection distance.

SCREENS

The characteristics of the three types of surface are:

White.—Best reproduction of general picture quality without increase

of contrast and grain. Good light distribution in all directions, but
lowest peak reflection factor. Best used for wide audiences when
there is plenty of projection light available.

Silver.—Tends to increase contrast and show grain; high peak
reflection back towards projector, but falls off somewhat rapidly at

sides. Excellent for long narrow audiences and less projection light.

Bead.—Similar characteristics to "silver" screen, but higher
peak reflection in best types. Somewhat less falling off to side but
cut-off of intensity fairly sharp. This type most susceptible to damage,
and deteriorates with age, especially if kept rolled for long periods.

USEFUL SUGGESTIONS

Waxing Solution

116 ozs. Benzene.
114 ozs. Carbon tetrochloride.

2\ ozs. hard paraffin wax with 130° F. melting point.

Mix thoroughly until clear, white and free from sedimentation.

Film Preservative (or " Humidifying" solution)

Glycerol 1 £ ozs. Oil of eucalyptus 1 oz.

Distilled water ... 7 ozs. Oil of gaultheria

Camphor 1 oz. (Wintergreen) £ oz
Menthol J oz. Oil of thyme } oz.

Ethyl alcohol or other Oil of baptisia J oz.

spirit 2 ozs. Oil of mint (garden
mint or peppermint) J oz.

Add the glycerol to the distilled water and thoroughly mix to

make Solution A. Dissolve camphor and menthol in the spirit to

make Solution B. Mix the oils together and add to B. Add B to A.
Shake well before using. A few drops on the pad of a 400-ft. humidor
can is adequate. Store the film in a cool place.

Film Cement

The formula required varies with the make of film, but the basic

ingredients are acetone, amyl acetate and, in some cases, acetic acid.

An emergency cement may be made by dissolving small pieces of
cellulose acetate (safety) film in alcohol or acetone, and the two
latter fluids may be used to dilute a supply of cement which has
thickened due to evaporation of the solvent.
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CINE FILM IN THE TROPICS

The great danger is heat combined with humidity. Dry heat is

less dangerous, although film sent by air may rapidly lose its sensitivity

if it remains in a 'plane standing on the 'drome in full tropical sun and
thus becomes subjected to considerable heat.

The preferred form of packing for raw stock is to seal not more than
two 100-ft. spools in an airtight metal can, packing the whole con-
signment in a wooden box with plenty of heat insulating material,

stich as wood wool or newspaper.

If film is stored in a cool place the material for use should be brought
up to the ambient temperature before unsealing, to avoid the possibility

of excessive condensation in humid conditions. It is suggested in

some quarters that, rather than resort to cold storage, it is better to

keep the material in an incubator at a temperature sufficient to raise

it above the dew point.

It is preferable to arrange for small but frequent supplies to be sent

out, rather than attempt to store any large quantity. Deterioration
can set in in a month or so under some conditions.

After exposure, film should be processed as soon as possible.

Film exposed and kept in the tropics may suffer partial loss of latent

image, growth of latent image, and/or fogging.

After exposure film should not be put back into hermetically sealed

containers, as this prevents the moisture it has picked up during use
from escaping; the ordinary container enables it to breathe. The film

can be returned to its ordinary carton and then wrapped lavishly

in absorbent and heat-insulating material such as newspaper. The
most elaborate but most satisfactory method of storage during work
is to prepare a large wooden container, large enough to hold, say, six

100-ft. rolls, and with two additional compartments, each with a
container of an absorbent such as silica gel. One of the absorbent
containers should be sealed. When the unsealed one is fully saturated,

it can be removed, while the second one is unsealed to carry on the
work. The first one is regenerated by desiccating in an oven or by
whatever other method may be convenient. On no account must
the absorbent material be allowed in direct contact with the film.

When travelling, film can most conveniently be kept among the

clothes in one's trunk. The heated wardrobes on ships and in some
tropical residences are excellent storage places.

Film for transit to the processing station should be packed during
the coolest and least humid part of the day, so that it starts its journey
with the minimum moisture content.

FILM IN COLD COUNTRIES

The greatest dangers here are brittleness of the base and static

electricity. If film is unduly handled, or if the camera imparts too
much friction to it, it will become heavily charged. The discharges
will appear as tree-like markings over the picture area.
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THREE-COLOUR PHOTOGRAPHY
The materials for colour photography can be divided conveniently

into three groups: 1. Those which give a positive transparency either

directly or indirectly. 2. Materials for making colour prints on paper.

3. Camera materials which are processed to a colour negative and are

designed to be used with an associated print material.

The processes which follow are dealt with in the above order,

alphabetically.

Most, or all, of the processes can be used in several ways depending
on the type of final positive which is required. Those materials which
give a positive transparency can be considered complete systems in

themselves and the transparency viewed by projection or over an
illuminated viewing box. Alternatively separation negatives may be
made from the transparency and paper prints made from these using

some of the processes in group 2. It should be noted that there is a limit

to the maximum size of paper print which can be made from those
materials in group 1 which employ a reseau, since over a certain degree
of enlargement the reseau becomes visible, or, if steps are taken to

eliminate it, definition is impaired.
The processes which give a colour negative are generally used only

to give a print on the appropriate sensitive paper which is coated with

three colour forming emulsion layers. In two cases however a trans-

parency print material is available and both enlarged or same size

diapositives may be made for projection or viewing by transmitted light.

TRANSPARENCY PROCESSES

Agfacolor Reversal

(Agfa Ltd., Deer Park Road, Wimbledon Factory Estate, London,
S.W.19)

Agfacolor Reversal film is an integral tripack material which with
suitable processing gives colour positives which may be viewed in a
projector or over a light box. The film is used in the camera in

precisely the same fashion as black and white film and when the film

has been exposed completely it must be rewound into the original

cassette. The film is available in the form of 20 and 36 exp. cassettes

of 35 mm. film for miniature cameras and 12 exposure cassettes of the

pattern used in the Agfa Karat camera. The film is frame numbered
and bears the identifying coding " Agfacolor L UT " printed outside

the perforations.

Agfacolor Reversal film is not intended for the production of
colour prints on paper; for this purpose Agfacolor Negative film

should be used (see p. 398).

EXPOSURE
Only one type of Agfacolor Reversal film is at present available,

sensitised for use in daylight. The speed of the film is 25° B.S. Log.
or 25 B.S. and A.S.A. Arith. The manufacturers recommend that

ratings of 25° Scheiner or Weston 16 should be used with meters
scaled in these systems. Filters are generally unnecessary and
undesirable when using Agfacolor film but in a few exceptional cases

when the spectral distribution of the illumination does not match
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the sensitivity of the film one of two filters may be used. To reduce
the ultra-violet, which records as excess blue in high mountains, snow
and at the seaside, the Agfa K29C filter may be used. This filter is

colourless and has a factor of 1.3-1.5. When it is desired to use
Agfacolor Reversal film with daylight sensitivity in photoflood
illumination the K69 filter may be used. This filter is blue-violet in

colour and has a factor of 5.

PROCESSING
The purchase price of Agfacolor Reversal film includes processing

charges since processing kits are not available nor are the official Agfa
formulae published. The exposed film should be sent in the original

cassette in which it was supplied to Agfa Ltd. at the address given

above. For those photographers who wish to have their films

processed whilst in continental Europe there are official processing
stations in Germany, Holland, Denmark and Switzerland.

For those photographers who wish to attempt their own processing

substitute processing formulae and timings which have proved very
satisfactory in practice have been published in the British Journal of
Photography for 7th August, 1953. These details are abstracted in

the " Epitome of Progress " section of this Almanac.

SEPARATION NEGATIVES
Separation negatives may be made from Agfacolor Reversal trans-

parencies using the same technique and filters recommended for other
processes of the integral tripack reversal type.

Dufaycolor

(Dufay Limited, 14 Cockspur Street, London, S.W.I)

Dufaycolor is an additive mosaic-filter process in which the reseau

is printed on the film base mechanically before it is coated with a

single black and white type reversal emulsion. The film is loaded into

the camera with the base facing the lens so that the image formed on
the emulsion is broken up into a regular mosaic of microscopic areas

which are exposed or not depending on the colour of the subject at

any one point. After reversal processing these areas of developed
silver mask the filter areas which are of complementary colour to the

original, leaving the remainder to reproduce the correct hues of the

objects.

Dufaycolor film is available in three types. All types are coated
on safety film base.

Type D.I.—Used for roll film and 35 mm. film for miniature cameras.
Type D.2.—Cut film of normal contrast.

Type D.4.—Process Film, Medium. Has appreciably higher contrast

than Types D.l and D.2. Available as cut film.

The normal contrast material should be used for portraits and general

studio work, but there may be some subjects in the studio which
require a slightly greater contrast, and for these the Process Film,
Medium, may be used.

All three types of Dufaycolor film require filters for different light

sources which have been determined for each batch. If a filter is

required for any specified source, the batch number should be quoted
when ordering, otherwise the filter supplied will be a compromise
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and the manufacturers cannot guarantee results equal to those obtain-
able with the correct batch filter. The code for ordering filters is

given in the table below.

LIGHT SOURCE AND FILTER CODE

Code Light Source Colour Temperature

Daylight
General service tungsten lamps (60 to

1,000 watts)
Photoflood lamps
Photoflash lamps
White flame arc
Class A.l Projector lamps (100-1,000 watts),

and " Pointolite "

Over-run tungsten lamp (1,000 to 5,000
watts)

5,500°K.—6,000°K.

2,800°K.—3,000°K.
3,400°K.—3,500°K.

approximately 4,000°K.
approximately 5,000°K.

3,000°K.—3,000°K.

3,150°K.—3,300°K.

Code
Filter required for

D.l D.2 D.4

3
4
5
6
7

Dl/1
Dl/2
Dl/3
Dl/4
Dl/5
Dl/6
Dl/7

D2/1
D2/2
D2/3
D2/4
D2/5
D2/6
D2/7

D4/1
D4/2
D4/3
D4/4
D4/5
D4/6
D4/7

LOADING. Cut Film

Loading and unloading must be carried out in complete darkness.
Dufaycolor film has to be exposed through the base, which must be
kept free from finger marks, hence handle by the edges only. Cut
film is packed six sheets in a box, all facing the same direction.

Instructions for loading are contained in each box.

Roll Film, 35 mm. Miniature Camera Film

Dufaycolor roll film and Dufaycolor 35 mm. film for miniature
cameras are handled in the normal way. When loading Dufaycolor
35 mm. refills into miniature camera cassettes, care must be taken to

see that the back of the film faces the lens, otherwise a black and
white picture will result.

EXPOSURE
Accurate exposure is essential, the nominal speed rating of Dufay-

color film is 20° B.S. Log. or 8 B.S. and A.S.A. Arith. This corres-

ponds to approximately 21° Scheiner or Weston 6. However, some
variation in speed occurs and each batch of film is coded to indicate

the exposure increase or decrease needed:

Z— 1 stop larger than standard exposure.
Y—Standard exposure as indicated by meter.

X— 1 stop smaller than standard exposure.

The meter is set to the standard speed setting as recommended
above and the exposure indicated by the meter is altered according
to the speed code as printed on the filter packet. Example: If code is

Z and meter indicates f8 at l/25th second, then exposure should be
f5.6at 1 /25th second.
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PROCESSING
The sale price of Dufaycolor films does not include the processing

charge. For those who do not wish to do their own processing, a
processing service is provided by St. Annes Dufaycolor Processing
Station, 48 Church Road, St. Annes-on-Sea, Lancashire; F. Caird
Inglis & Son, 15 Meuse Lane, Edinburgh 2; and Lyall B. Smith,
8 Terenure Road East, Rathgar, Dublin, Eire.

PROCESSING CHART
According to local conditions, follow the procedure in either column

A, B or C. See below for formulae and special notes.

COLUMN A COLUMN B COLUMN C

STAGE
Temperatures

:

63° F. to 67° F.
17° C. to 19° C.

Temperatures:
68° F. to 74° F.
20° C. to 23° C.

Temperatures:
75° F. to 80° F.
24° C. to 26° C.

(See Note 1)

First Developer, use
eitherD.S.2orD.S.3

First Developer, use
either D.S.2 or D.S.3

First Developer D.S.6

2 Stop Bath D.S.14
i minute

Stop Bath D.S.14
£ minute

3 Wash 2 minutes Wash 2 minutes

4 Harden in D.S.19
2 minutes

Harden in D.S.19
2 minutes

5 Wash 2 minutes Rinse £ minute Rinse J minute

6
(See Note 1)

Bleach in D.S.I

5

2 to 5 minutes
Bleach in D.S.I

5

2 to 5 minutes
Bleach in D.S.I

5

2 minutes

7
(See Note 2)

White artificial light (not daylight) may be turned on

8 Wash 3 minutes Wash 3 minutes Wash 3 minutes

9
(See Note 3)

Clear in D.S.I

7

fc minute
Clear in D.S.I

7

J minute
Clear in D.S.17

I minute

10 Wash 2 minutes Rinse 1 minute Rinse 1 minute

11 Harden in D.S.19
5 minutes

Harden in D.S.19
5 minutes. Same
bath as Stage 4

Harden in D.S.19
5 minutes. Same
bath as Stage 4

12 Wash 2 minutes Wash 2 minutes Wash 2 minutes

13
(See Note* 4)

Fog the film to white-light (not daylight) f

1 foot from a 100-watt lamp. Too mucr
to too little, but daylight must not be us

or about 30 seconds at
i exposure is preferable
ed.

14
(See Note 5)

Redevelop in either

1st Developer used
or any

M.Q. developer

Redevelop in either

1st Developer used,
or any

M.Q. developer

Redevelop in D.S.8
for 5 minutes

15 Wash 10 minutes Wash 10 minutes Wash 8 minutes

16
(Sec Note 6)

Dry Dry Dry
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In the manipulation of the film care must be taken to avoid fogging;
uniform fogging (e.g. by an unsafe darkroom lamp) is not apparent
as veiling, but causes a general loss of density and flattening of the

image. As Dufaycolor film is coated with a hypersensitive pan-
chromatic emulsion, it should be handled preferably in complete
darkness prior to immersion in the bleaching solution. Safelights

recommended for hypersensitive panchromatic materials may be used,
but the film should be shielded from direct light until bleaching.

NOTES.
1. The film should be continually agitated while in the solution.

2. When the film has been in the bleach for half a minute or more,
the white light may be turned on and the rest of the processing
done in white light, not daylight. The film should be inspected
to see if bleaching is complete. If any dark areas are present the

film should again be agitated in the bleach bath. If the bleach
bath turns muddy a new bath should be prepared and the film

transferred to it.

3. If after agitating for one minute the film exhibits permanganate
stains, a new bath should be prepared. This will only be necessary
if a number of films has been through the bath.

4. The film should be thoroughly fogged by exposing it to a source
of artificial light (not daylight), such as a 100-watt lamp for £ to

1 minute at a distance of 12 in. (30 cm.). In hot climatic conditions
where there is a danger of overheating the emulsion when close

to the fogging lamp, the film should be placed in a dish with about
an inch of cold water above it, the fogging lamp being held above.

5. If the first developer has been used as a second developer (Stage 14)

it must never be used again as a first developer (Stage 1). Time
. about 5 minutes. Formula D.S.8 should be used in the tropics

or where solution temperature variation is likely.

6. Surplus water should be removed by wiping the back of the film

with damp cotton wool or chamois leather.

7. Dufaycolor cannot be satisfactorily desensitized.

FORMULARY
Formula D.S.2 British Metric U.S.A.

Metol i oz. 5 grains 6.5 grms. 95 grains
Sodium Sulphite

(cryst.) 4 ozs. 100 grms. —
Sodium Sulphite

(anhyd.) — — 1J ozs. 75 grains
Hydroquinone 35 grains 2.0 grms. 30 grains
Sodium Carbonate

(cryst.) 4 ozs. 100 grms. —
Sodium Carbonate

(anhyd.) — — 1J ozs.

Potassium Bromide ... 49 grains 2.75 grms. 40 grains
Potassium Thiocyanate
(Sulphocyanide pure) i oz. 49 grains 9.0 grms. J oz. 22 grains

Water to 40 ozs. 1000 cc. 32 ozs.

Temperatures 65° F. 70° F. 75° F.
18° C. 21° C. 24° C.

Time in minutes 31 3i 2f
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Formula D.S.3 British Metric U.S.A.

Stock Solution A
Metol 53 grains 3.0 grms. 44 grains
Sodium Sulphite

(cryst.)

Sodium Sulphite
4 ozs. 100 grms. —

(anhyd.) — — li ozs. 75 grains
Hydroquinone 105 grains 6.0 grms. 88 grains
Potassium Bromide ... 49 grains 2.75 grms. 40 grains
Water to 32 ozs. 800 cc. 26 ozs.

Stock Solution B
Ammonia
One of the following

strengths:
Sp.G. 0.880 212 minims 11 cc. 2} fl. drams
Sp.G. 0.920 327 minims 17 cc. 4.3 fl. drams
Sp.G. 0.960 653 minims 34 cc. —
Water to 8 ozs. 200 cc. 6 ozs.

N.B.—It is important thsit the specific gravity of the Ammonia is correct

For Use. Stock Solution A—4 parts. Stock Solution B— 1 part.

Temperatures 65° F. 70° F. 75° F.
18° C. 21° C. 24° C.

Times in minutes 3 2* 2

Formula D.S.6 British Metric U.S.A.

Metol i oz. 5 grains 6.5 grms. 95 grains
Sodium Sulphite

(cryst.) 4 ozs. 100 grms. —
Sodium Sulphite

(anhyd.) — — 1} ozs. 75 grains
Hydroquinone 35 grains 2.0 grms. 30 grains
Sodium Carbonate

(cryst.) 4 ozs. 100 grms. —
Sodium Carbonate

(anhyd.) — — li ozs.

Potassium Bromide ... 49 grains 2.75 grms. 40 grains
Potassium Thiocyanate

(Sulphocyanide pure) i oz. 49 grains 9.0 grms. i oz. 22 grains
Sodium Sulphate

(cryst.) 4 ozs. 100 grms. 3J ozs.

Water to 40 ozs. 1000 cc. 32 ozs.

Temperatures 75° F. 80° F. 85° F.
24° C. 26° C. 30° C.

Times in minutes 3 2* 2J

Formula D.S.8 British Metric U.S.A.

Amidol J oz. 66 grains 10 grms. i oz. 27 grains
Sodium Sulphite

(cryst.) 3 ozs. 89 grains 80 grms. —
Sodium Sulphite

(anhyd.) — — li oz. 38 grains
Potassium

Metabisulphite 88 grains 5 grms. 73 grains
Water to 40 ozs. 1000 cc. 32 ozs.

Formula D.S.14 British Metric U.S.A.

Acetic Acid (Glacial) 200 minims 10 cc. 2\ fl. drams
Water to 40 ozs. 1000 cc. 32 ozs.
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Formula D.S.I

5

British Metric U.S.A.

Stock Solution A
Potassium
Permanganate

Ammonium
Persulphate

Water to

Stock Solution B
Sulphuric Acid (Cone.)
Water to

35 grains

9 grains
20 ozs.

200 minims
20 ozs.

2 grms.

0.5 grms.
500 cc.

10 cc.

500 cc.

30 grains

8 grains
16 ozs.

2J fl. drams
16 ozs.

For Use. Stock Solution A— 1 part. Stock Solution B— 1 part.

The mixture deteriorates when mixed. A fresh quantity should be used for each
batch of films.

Formula D.S.I

7

British Metric U.S.A.

Potassium
Metabisulphite

Water to
1 oz.

40 oz.
25 grms.

1000 cc.
f oz. 38 grains

32 ozs.

Formula D.S.19 British Metric U.S.A.

Chrome Alum. . . ::.

Water to
1 oz.

40 ozs.

25 grms.
1000 cc.

} oz. 38 grains
32 ozs.

Formula D.S.25 British Metric U.S.A.

Stock Solution A
Sodium Thiosulphate

(hypo) cryst.
Sodium Carbonate

(cryst.)

Sodium Carbonate
(anhyd.)

Water to

Stock Solution B
(keep in dark)

Potassium
Ferricyanide

Water

1 oz.

| oz. 23 grains

20 ozs.

44 grains
20 ozs.

25 grms.

20 grms.

500 cc.

2.5 grms.
500 cc.

| ozs. 38 grains

i oz.

16 ozs.

37 grains
16 ozs.

For Use. Stock Solution A— 1 part. Stock Solution B— 1 part.

Formula D.S.29 British Metric U.S.A.

Mercuric Chloride . .

.

Potassium Bromide ...

Water to

| oz. 93 grains

i oz. 93 grains
40 ozs.

24 grms.
24 grms.

1000 cc.

i oz. 20 grains

| oz. 20 grains
32 ozs.

AFTER-TREATMENT

Over-exposure produces thin transparencies with pale desaturated
colours. Slight over exposure can be improved if intensified by the

following method. If the film has previously been dried, it should be
soaked in water for about 20 minutes, then bleached until white right

through the emulsion in DS29. This takes about 3 to 5 minutes. The
film should then be washed for 10 minutes in running water, and
then blackened in a 5 per cent, solution of Sodium Sulphite. Finally

it should be well washed for 20 minutes and dried.

Under-exposure produces dense transparencies with dark heavy



378 THE BRITISH JOURNAL PHOTOGRAPHIC ALMANAC 1954

colours. Slight under-exposure can be improved by the following
method

:

If the film has previously been dried, it should be soaked in water
for about 20 minutes, and then reduced in a modified Farmer's reducer
DS25. Immediately the general density appears correct by visual

examination the film should be washed for 1 5 minutes, and intensified

in DS29 by the method previously given. This will restore the maximum
black and the picture.

SEPARATION NEGATIVES
Three-colour separation negatives can be made from Dufaycolor

transparencies for printing by some of the print processes described
on pages 389—397.
The negatives should be made on panchromatic plates recommended

by the manufacturers as suitable for colour separation work. Ordinary
tricolour filters are not suitable for making the separations, narrow-
cut filters such as Chromex 523 (red), Chromex 524 (green), Chromex
525 (blue), should be used. An ultra-violet absorber is also recom-
mended between the light source and the transparency, Chromex
2324/D.10 is suitable. Detailed instructions may be obtained from
Dufay Ltd.

Ektachrome

(Kodak Limited, Kingsway, London, W.C.2)

Ektachrome film is a multilayer, subtractive type, colour film,

designed for reversal processing by the user. It is available in two
forms: Ektachrome (Daylight Type) and Ektachrome (Type B). The
former is designed for exposure by daylight and its colour balance is

adjusted to give the best rendering of the subject in bright sunlight

on a clear day, that is under conditions of noon sunlight plus skylight.

Ektachrome (Type B) Film gives results of correct colour balance
when exposed by high efficiency studio lighting of a colour temperature
3,100°—3,200° K. No filters are required when either film is

exposed under the conditions prescribed, but should the colour
temperature of the lighting be higher or lower than the above figures,

a suitable filter from the range given below should be used. B.T.H.
Photopearl and G.E.C. Pearl Photographic lamps when used at their

rated voltage have a light output within the colour temperature range
quoted above for the Type B film.

EXPOSURE
Ektachrome, like any other form of colour film, needs a more

precise estimation of exposure than monochrome film. The daylight-

type film has a speed rating to daylight of 20° B.S. Log. or 8 B.S.

Arith. and A.S.A. This corresponds to approximately 21° Scheiner

or Weston 6. Ektachrome (Type B) Film has a speed rating to

tungsten light 21° B.S. Log. or 10 B.S. Arith. and A.S.A. This
corresponds to approximately 22° Scheiner or Weston 8. When used
in daylight with the appropriate filter the speed rating is 19° B.S. Log.
or 6 B.S., Arith. and A.S.A., which is approximately 20° Scheiner or

5 Weston.
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The lighting ratio—i.e. the intensity range in the illumination falling

on different parts of the subject—should not exceed 4 to 1, and a

satisfactory normal range is 3 to 1. If the transparencies are required

for print-making a range of 2 to 1 is easier to handle at later stages of the
process. In addition, transparencies which are required for colour
prints are best if slightly under-exposed rather than over-exposed. If

the transparency is on the dense side, but is satisfactory when viewed
with a fairly strong light, then in all probability it will be suitable.

COMPENSATING AND LIGHT BALANCING FILTERS

Filter Use Increase in

Exposure

Wratten 81

B

Kodak
CC 10M+
CC05B

Wratten 85B

Wratten
81A

81C

Wratten
85B +CC05M

Kodak
CC20R+
CC05R

Wratten
82
82A
82B
82C

Wratten
81
81A
81B
81C
81EF

For Ektachrome
(Daylight Type)

Compensating filter for use with
electronic flash tubes.

Compensating filter for use with
daylight fluorescent lamps.

For Ektachrome (Type B)

Compensating filter for use of
Ektachrome Type B in daylight.

Compensating filter for use with
Photoflood lamps.
Compensating filter for use with
flashbulbs.

Compensating filters for use with
electronic flash tubes.

Compensating filters for use with
white fluorescent lamps.

A series of pale blue filters which
increase the effective colour tem-
perature of the lighting.

A series of pale amber filters which
reduce the effective colour temper-
ature of the lighting.

£ stop

1 stop

Use the appropriate
daylight exposure
index.

£ stop

f stop

One stop

One stop

£ stop

$ stop

§ stop

I stop

J stop
$ stop

i stop
£ stop
\ stop

Note.—The use of Ektachrome Type B is not recommended by Kodak Limited with
daylight type fluorescent lamps.

PROCESSING
Since Ektachrome film is intended for user processing, the sale

price does not include this service. The processing service formerly
offered by Messrs. Kodak has now been discontinued.

Processing Ektachrome film presents no great difficulty apart from
the need to maintain the first developer at a specified temperature
within half a degree either way.
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Tank development is to be preferred to dishes, although small
quantities can be developed in dishes provided the greatest care is

taken. The use of standard spiral groove roll film developing tanks
for the smaller sizes of cut film should not be overlooked. For
3i x 2£ in. film this method has consistently given good results.

However, for the larger sizes commonly used in professional practice,

a set of six, or seven, standard 2 litre tanks is the most satisfactory

procedure.
To maintain the temperature constant all the tanks can be placed

in a large metal tank filled with water held at the specified temperature,
if the whole darkroom cannot be maintained at this temperature.
Other equipment which will be needed comprises a number of

stainless steel sheet film hangers, a thermometer and a darkroom
timer. A No. 1 Photoflood is required for the reversal exposure and
this should be shielded from water drops by a glass sheet.

PROCESSING PROCEDURE
Apart from the first developer the temperature tolerance is quite

wide and is given for each step. The film should be agitated once
every minute whilst it is in the solutions and the method recommended
is lifting the film out of the solution completely and draining from
one corner for five seconds. The film should be drained alternately

from each of the bottom corners and it is important to adhere rigidly

to this procedure.
The steps of the process are as follows:

1. First development at 75° F. ± £° F. for 10 minutes. This must
be done in total darkness and should be carefully timed.

2. Rinse for 1 minute in running water at 73° to 77° F.

3. Harden in the hardening bath for 3 to 10 minutes at 73° to 77° F.

After the first 3 minutes the room lights may be turned on and
the rest of the processing can be carried out in white light.

The film should not be rinsed between this step and step 4.

4. Expose each side of the film for 5 seconds to a No. 1 Photoflood.
5. Wash for 3 minutes in running water at 73° to 77° F.

6. Colour develop for 15 minutes at 73° to 77° F.

7. Wash for 5 minutes in running water at 73° to 77° F.

8. Clear in the clearing and fixing bath for 5 minutes at 73° to
77° F.

9. Rinse for 1 minute in running water at 73° to 77° F.

10. Bleach in the bleach bath for 8 minutes at 73° to 77° F.

11. Rinse for 1 minute in running water at 73° to 77° F.

12. Fix in clearing and fixing bath for 3 minutes at 73° to 77* F.

This is the same solution as is used in step 8.

13. Wash for 8 minutes in running water at 73° to 77° F.

14. Wipe down the film with a viscose sponge or immerse in a
solution of wetting agent.

1 5. Dry. When the film is wet it appears opalescent and too yellow
in colour balance, but as it dries it gradually assumes a more
normal appearance.

FORMULA
The formulae of the above processing solutions have not been

published by Kodak Limited, but all the necessary chemicals are

available in the form of a kit which will make 70 ounces (2 litres).
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However, independent workers have evolved satisfactory sub-

stitute formulae from time to time, which are more convenient if

smaller quantities of the baths are desired, since once mixed and used
the solutions will not keep for more than a week. Unused solutions

will keep in tightly stoppered bottles for two weeks. Satisfactory

substitute formulae will be found in "Epitome of Progress" in the

British Journal Photographic Almanac for 1953.

SEPARATION NEGATIVES
Excellent colour prints can be made from Ektachrome transparencies

by some of the recognised print processes described on pages 389—397.

The recommended plate for this purpose is the Kodak P. 1200 and the

following filters should be employed: red, Wratten 29(F); green,

Wratten 61(N); blue, Wratten 49(C4) plus 2B.

For the best results, the transparency should be masked with both
a red filter mask and a green filter mask made by exposing P. 1200

plates through the transparency to a light source filtered with a

Wratten 29(F) filter and a Wratten 61(N) respectively. In both cases

the masks should have a gamma of about 0.3. Very full details of the

correct method of making these masks and separation negatives can
be found in the Kodak Data Sheet CL-1.

Ferraniacolor Reversal

(Neville Brown & Co. Ltd., 77 Newman Street, London, W.l.)

Ferraniacolor Reversal film is a multilayer subtractive material

which has the colour couplers incorporated in the emulsion layers.

The film is available in daylight type only and in a range of sizes

and packings; 2Q exposure cassettes of 35 mm. film, 6x9 cm. roll

film and standard sheet film sizes. Ferraniacolor is used in the camera
in the same way as black and white film.

EXPOSURE
The speed of Ferraniacolor Reversal film is 24° B.S. Log. or 20 B.S.

or A.S.A. Arith. which corresponds to 25° Scheiner or 16 Weston.
As with all colour material the exposure latitude is rather limited

and hence exposure must be accurate for good results. The use
of a good photo-electric exposure meter is recommended by the

manufacturer. Strong contrasts in the lighting should be avoided and
exposure should not be attempted early or late in the day or on dull

days. It is also suggested that pictures of near subjects are to be
preferred and that only lenses of good colour correction and good
definition be used. A lens hood should always be used. When
industrial haze is present (within 20 miles of any large inland British

town) one half to one stop more than normal exposure should be given.

PROCESSING
Processing kits manufactured by Johnsons of Hendon are available

in both amateur and professional size packings. The processing of
Ferraniacolor Reversal film is a simple operation which can be
conducted with the minimum of extra equipment over and above that

generally used for black and white film processing. For miniature
and roll films the standard spiral groove tank is perfectly satisfactory

17
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and cut film may be processed either in deep tanks or the tanks specially

adapted for processing this format in daylight. A Photoflood lamp is

required for the reversal exposure.

PROCESSING PROCEDURE
Apart from the first developer and the colour developer all the

solutions may be used at temperatures between 63° and 67°F. With
the recommended processing times the film should be agitated for

10 seconds every minute in all the solutions. The steps of the process
are as follows:

1. First development at 65°F.zbi F. for 20 minutes. This must be
done in total darkness and carefully timed.

2. Wash for 20 minutes in running water. If standard roll film
tanks are used these should be emptied completely four or five

times during the total time.

3. Expose each side of the film for about 1£ minutes to a No. 1

Photoflood at 2\ feet or a 100 watt pearl lamp at 1 foot.

4. Colour develop for 10 minutes at 65°F.±£°F.
5. Wash for 20 minutes as recommended at stage 2.

6. Harden for 5-8 minutes. The shorter time will apply to fresh

solutions, the longer to solutions which have been used to

process earlier films.

7. Wash for 5 minutes.

7. Bleach for 10 minutes.
9. Wash for 5 minutes.

10. Fix for 5-8 minutes.
1 1

.

Wash for 20 minutes with final rinse in wetting agent.

Care must be taken not to exceed the temperature tolerances given.

Higher temperatures, particularly in soft water districts may cause
small blisters and emulsion marks. In such conditions it may prove
helpful to immerse the film in a 2% solution of magnesium sulphate

immediately after colour development and before the wash at stage 5.

FORMULA
The formulae of the processing solutions referred to above have not

been published but satisfactory substitute formulae and timings were
given in the British Journal of Photography for 2nd October, 1953,

and in the " Epitome of Progress " section of this Almanac.

SEPARATION NEGATIVES
Separation negatives may be made from Ferraniacolor Reversal

transparencies using the same technique and filters recommended for

other processes of the integral tripack type.

Gevacolor Reversal

(Gevaert Ltd., Acton Lane, Harlesden, London, N.W.10)

Gevacolor is a multilayer subtractive colour transparency material

of the reversal and colour development type. The film is made in two
types giving positive transparencies, R5 and R3—for daylight and
for artificial light respectively. Both types are coated on safety base
only and are made in miniature film, 20 exposures 24 x 36 mm.
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on perforated 35-mm. film. The type for daylight is also made in roll-

film sizes 120, 620 and 127. Gevacolor is loaded in the same way
as ordinary film, and no filter is required.

EXPOSURE
The speed of both types of Gevacolor is 22° B.S. Log. or 12 B.S.

and A.S.A. Arith which corresponds to 23° Scheiner or about lfr

Weston.

Exposure should be determined accurately by means of a photo-
electric exposure meter, since the latitude is much less than in black

and white photography. It is advisable, in this connection, to make
a test exposure using the readings on one's own meter. According
to the results obtained from this initial exposure, the indication given

by the meter can be modified if necessary on all future exposures.
In daylight an even lighting is recommended. Stand preferably with

your back to the sun, the subject being lighted from the front. Good
results can be obtained on sunny days, when there are large white

clouds in the sky to reflect and diffuse the sunlight and thus reduce
contrasts. Sunny weather with a very slight haze also gives excellent

transparencies.

As a general rule, avoid :

(1) Photographing against the light.

(2) Subjects partly in sunlight and partly in the shade, and in

general all subjects with very heavy shadows side by side with very
bright highlights.

(3) Strong side lighting.

(4) Sunlight shining directly on to the head of the sitter, which
produces deep shadows under the eyes and chin, etc.

The artificial light type of film is specially made for use with over-

run lamps of the 100-hour type, at a colour temperature of 3,200° K.
Ordinary bulbs give too yellow a picture and must not be used.

It is recommended to use front lighting and to keep it as even as

possible. Contrast is obtained by differences in colour and not by
light and shade. For preference, have several lamps around the
camera at carefully chosen levels, taking care to avoid contrast

y

lighting and cast shadows.

PROCESSING
The cost of processing Gevacolor Reversal films R3 and R5 is not

included in the purchase price and the films should be sent to the

official Gavaert processing station for development. For reversal

films this is Allcolor Services, 148 Southampton Row, London, W.C.2.
The cost of processing a 20 exposure cassette of 35 mm. film is 7s. 6d.

and the charge for roll films is 7s. Od.

For those workers who prefer to process their own films satisfactory

substitute formulae have been published in the British Journal of
Photography for 2nd and 23rd October, 1953. These are abstracted

in the " Epitome of Progress " section of this Almanac.
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SEPARATION NEGATIVES

Separation negatives may be made from Gevacolor transparencies

using the same technique and filters recommended for other processes

of the integral tripack type.

Ilford Colour Film

(Ilford Ltd., Ilford, London)

Ilford Colour Film " D M
is correctly balanced for use in daylight

without a filter, but when photographing distant landscapes, snow
scenes, scenes at high altitudes, some improvement in colour may be

effected ifan Ilford Q filter is used. No increase in exposure is necessary.

Exposures in Photoflood light with the daylight film can only be
made with a special compensating filter, Ilford Filter No. 351. The
film will be effectively slower in artificial light than in daylight. A
speed value of Weston 2 is suggested, this is equivalent to 15° B.S.I.

Log. Ilford Colour Film is available only in 35 mm. 20 exposure
cassettes.

EXPOSURE

The speed of Ilford Colour Film " D " in sunlight is Weston 8, and
the equivalent logarithmic speed index on the B.S. scale is 21°.

This corresponds to B.S. and A.S.A. 10 Arith. Exposure is more
critical than with black and white film and small variations in lens

aperture and shutter speed, which are relatively unimportant for black

and white photography, may produce appreciable changes in colour
transparencies. It is, therefore, important to bear this in mind when
calculating exposure times. An exposure guide is enclosed in every

carton of Ilford Colour Film.

When Ilford Colour Film is used in artificial light with the No. 351

filter the lighting contrast, as is usual with reversal monopack film,

should be kept low.

To ensure that the lighting is of a suitable contrast, the manufacturers
recommend that a photoelectric meter reading be made on white
card held in the main shadow area. This reading should not be less

than i that obtained on the same white card at the point of brightest

lighting. If a lower value is obtained extra lights or reflectors should
be used to increase the shadow illumination. To improve the colour
rendering of the background, it is desirable that it should be illuminated

to give a white card reading of not less than about half the highlight

reading.

PROCESSING

Ilford Colour Film is an integral tripack which does not carry

the colour formers itself and, therefore, cannot be processed by the

user. The exposed film must be returned to the Ilford Processing
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Station at Brentwood in the cassette and aluminium container pro-
vided. A bag with addressed label is also supplied to facilitate despatch.
The colour transparencies are returned in cardboard mounts unless

Uford Limited are instructed otherwise.

Although the user is requested to send exposed films to the Ilford

factory at Brentwood, it should be noted that all technical enquiries

should be addressed to Ilford Limited, Ilford, London.

PRINT SERVICE

Colour prints of the standard size of 5£ x 3f-ins. on white plastic

base can be made from Ilford Colour Film transparencies. Trans-
parencies from which prints are to be made should be returned to

Ilford Ltd. through any authorised photographic dealer.

SEPARATION NEGATIVES
Transparencies which are soft and slightly under-exposed, to retain

all the highlight detail, give the best colour prints. The recommended
material for the separation negatives is H.P.3 35 mm. film in contact,

emulsion to emulsion, with the transparency. A suitable source of
white light is a 100-watt gasfilled lamp behind an opal screen, and the

light should be filtered with Ilford Narrow Cut Tricolour Filters,

Nos. 306, 408 and 205.

A test should be made through one of the filters to select the exposure
needed to give detail in the shadows. When this has been done, a set

of three negatives can then be exposed, the approximate factors for

the filters being: blue 27, green 6 and red 5.

The negatives should be developed all together in ID 11 at 68° F.,

with uniform agitation for 7 minutes. Under these conditions the

contrast of all the three negatives will be the same.

Johnson Colour Screen Process

(Johnsons of Hendon Ltd., Hendon Way, London, N.W.4)

The Johnson Colour Screen Process is an additive mosaic-filter

system which uses two separate plates, one to carry the reseau and the
other the emulsion. In this way one screen plate can be used repeatedly
and the sensitive materials used are normal panchromatic plates. It

will be seen that this was the system used in the Finlay process which
ceased to be marketed some years ago.

The separation of the carrier for the reseau and the carrier for the
emulsion has the advantages of low cost of sensitive material—identical

with black and white—and increased exposure latitude, since the plate

is not processed to a reversal positive. In addition, as many duplicates

as may be required can be made with no loss of quality, and the
contrast and the saturation of the finished transparency can be varied
within quite wide limits. Also since the filters used in the taking
screen need not be those used for the viewing screen more suitable

characteristics can be chosen for each. A finished transparency can
be produced within an hour. The screens are available in all standard
sizes from 3i x 3i-ins. to 10 x 8-ins.
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MANIPULATION

The taking screen is a sheet of thin glass carrying a regular red,

green and blue filter mosaic of 175 squares to the inch. In the dark-
room this screen is placed in contact with the emulsion side of a suitable

panchromatic plate and the two then loaded into the darkslide so that

the screen plate faces the lens. The contact between the two plates

must be good and bookform slides are recommended. If other types

are to be used, panchromatic plates coared on thin glass must be used.

These are available from Messrs. Johnsons.
The lens should be a good quality anastigmat of fairly long focal

length, and at large apertures the ground glass should be reversed to

correct for the thickness of the taking screen.

SENSITIVE MATERIALS AND BALANCING FILTERS

Light Source Sensitive Material Filter

Daylight electronic flash\

& blue coated flashbulbs/

500 watt Photopearl

Photoflood

Pointolite Lamps.

Kodak P. 1200
Ilford S.G. Pan

Ilford S.R. Pan
Gevaert Microgran
Panchro ...

Kodak P. 1200
Gevaert Microgran
Panchro

Gevaert Microgran
Panchro

Ilford S.R. Pan ...

Johnson J.D.I

Johnson J.D.2

Johnson J.W.I

Johnson J.W.2

Johnson J.P.2

Johnson J.P.2

Johnson J.P.T.l

Johnson J.P.T.2

EXPOSURE

The working speed of this process depends on the speed of the

panchromatic plate used. The colour screen and filter reduce the

normal speed of the plate by 4 to 5 times in daylight and 10 to 15 times

in artificial light. For each type of light source given in the table

above, the first of each pair of plate and filter combinations gives the

highest speed. The second pair gives a speed of about half the first

but rather higher contrast.

When blue coated flashbulbs are used a guide number of 64 for

Philips Photoflux PF 25/97, 96 for PF 60/97 and 128 for PF 100/97
should give well exposed transparencies using the recommended filter

and plate combinations.
For electronic flash using a 500 joule flashtube a guide number of

36 for Kodak P. 1 200 plates and the J.D.I filter has been found
satisfactory. Using Ilford Soft Gradation Pan plates and the J.D.2
filter a guide number of 25 is recommended.
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PROCESSING
After exposure the plate is developed in the normal manner, but to

lower than normal contrast. The manufacturers supply a special

developer, Johnsons Colour Screen Negative Developer, which gives

negatives of satisfactory gradation with reasonably brief developing
times Using this solution at 55 °F. the following developing times
should be used for normal contrast:

—

Kodak P. 1200 3 minutes
Gevaert Microgran Panchro 3-4 minutes
llford Soft Gradation Pan 3-4 minutes
Ilford Special Rapid Pan 2J-3 minutes

These times can be increased in the case of subjects of low inherent

contrast.

PRINTING
The negative, after processing, is printed by contact on to a Johnson

Positive Plate. The contact between the negative and positive plate

must be good and the light source must be small, undiffused and at

some distance from the printing frame. A I5-watt lamp masked with
a sheet of card in which a £-in. hole has been cut at a distance of 5-ft.

is recommended. Undjr these conditions exposures will be in the

region of 10 seconds. Alternatively, an enlarger may be used as a
light source with the lens stopped down to f/16 or less.

PROCESSING THE POSITIVE
Some control of contrast is again possible at this stage. A normal

negative will give a suitable positive when the latter is developed in

Johnson Universal Developer diluted 1-4 for 2 minutes at 65°F.
For increased positive contrast Johnsons Line Contrast Developer

should be used for up to three minutes at 65°F., while the contrast can
be reduced by developing the positive plate in Johnsons Colour
Screen Negative Developer for 2-3 minutes.

REGISTRATION
The transparency is completed by binding up the positive, when

dry, with a viewing screen, which is a similar filter mosaic to the

taking screen. The two are held together face to face over a diffused

light source with the screen uppermost. Holding the two plates

together by their corners the screen should be rotated over the positive,

about its centre. On rotation a pattern of squares will appear, grow
larger and finally disappear as the screen is rotated. When the pattern

has disappeared, the plates should be clamped together with four
Bulldog clips. If the colours of the picture do not appear correct the
plates should be viewed from various angles until they do. The screen
should then be gently moved in this direction until the colours are
correct when viewed directly. Two of the clips are then removed and
these two sides bound with binding tape. The clips should be replaced
on these two sides and the other two then bound.

AFTER-TREATMENT
Both the negative and the positive can be intensified or reduced in

the normal way, but any treatment used for the positive must produce
a neutral black image. Chromium intensifier with Amidol as a

second developer is recommended.
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Kodachrome

(Kodak Limited, Kingsway, London, W.C.2)

Kodachrome is supplied for 16-mm. and 8-mm. cine cameras,
in cassettes of 20 exposures for 35-mm. miniature cameras, and in

8-exposure spools for Bantam cameras. Two types are available:

Daylight Type and Type A.
Daylight Type Kodachrome is designed for daylight use only,

without a colour-correcting filter. Since, however, any excess of
ultra-violet rays is liable to upset the colour balance, by exaggerating
the blue-violet record, it is frequently advantageous to use a Wratten
Filter No. la for outdoor exposures: this applies particularly to

photography at high altitudes, at the coast, or in the vicinity of water.

No increase of exposure is required.

EXPOSURE
The exposure index numbers for Daylight Type Kodachrome are

21° B.S. Log. or 10 B.S. Arith. and A.S.A. (Weston 8). Exposures
need to be about 3 times greater than with Panatomic-X film (26°-32),

or at an aperture about 2 stops larger than with Kodak Super-X
Panchromatic 16-mm. film (27°-40). In general an even, flat lighting

is to be recommended : strong lighting effects can, however, be used
with success, so long as heavy contrasts of light and shade are avoided.

A reliable guide to exposures is supplied by the makers with every

canon of film.

Kodachrome Type A is specially made for use with artificial light

without a filter, and gives the best rendering with Photoflood lamps:
under these circumstances the exposure index numbers are 23° B.S.

Log. or 16 B.S. Arith. and A.S.A. (Weston 12). It can also be used
for daylight exposures by the addition of the Type A Kodachrome
Filter for Daylight (Wratten No. 85), when its speed becomes identical

with that of Daylight Type Kodachrome. A detailed exposure table

for artificial light is supplied with the film.

PROCESSING
Kodachrome film cannot be processed by the user: processing

is undertaken by Kodak Limited, and the cost of processing is included

in the price of the film. Film should be returned for processing as soon
as possible after exposure. It should not at any time be exposed to

damp or heat.

SEPARATION NEGATIVES
It is recommended that separation negatives from 35-mm. Koda-

chrome transparencies be made with a suitable miniature enlarger.

The transparency, which should be on the under-exposed side and a

little too dense for normal projection, should be mounted on a Kodak
Marginal Mask Plate. This plate includes a step wedge, the steps of
which correspond to the perforations of the 35-mm. film, which
makes the control of the processing of the separations and any masks
much more precise.

A red filter mask, which is recommended for reducing the overall

contrast of the transparency and brightening the blues and greens,
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should be made on a P. 1200 plate the same size as the mask plate. A
Wratten No. 29(F) or 33 filter should be used to expose the mask,
which should be developed to a gamma of about 0.3.

For the Kodak Precision Enlarger, a special light-tight negative
carrier holds both the Marginal Mask Plate and the contrast mask.
The separation negatives should be made on P. 1 200 plates using the

Wratten Narrow Cut Tricolour set of filters over the enlarger lens.

These filters are No. 29(F) red, No. 61(N) green, and No. 49(C4) blue.

Very full details of the correct method of making these separation
negatives and masks can be found in the Kodak Data Sheet CL-1.

COLOUR PRINT PROCESSES
Duxochrome

(Johannes Herzog & Co., Holzstrasse 1-3, Bremen, Germany)

Duxochrome is a subtractive print process in which three pigmented
gelatin images are assembled, in register, on paper. The coloured
Duxochrome films contain light sensitive silver halide, so that an image
can be produced in them by normal methods of exposure through a

negative, and subsequent development. A relief image is produced
by the use of a tanning developer and hot water etching baths.

In order to obtain a good colour print it is essential that the negatives

be correctly exposed and not of too great contrast. These negatives

may be produced by any of the normal colour separation methods-
separate exposures, repeating back cameras, one shot cameras, or
from colour transparencies. Negatives from which enlargements are

to be printed should be rather softer than those for contact printing.

Materials required

1. Duxochrome film, yellow, cyan and magenta.
2. Duxochrome developer A and B.
3. Distilled water.

4. Acid hypo fixing bath (without alum).
5. Hot water.

6. Hypo bath 1 to 10.

7. Acetic acid in a dropping bottle.

8. Duxochrome silver bleach.

9. Potassium Permanganate 1 % solution.

10. Clearing bath.

11. Duxochrome " fixator ".

PRINTING
The speed of the Duxochrome films is about that of high-speed

gaslight or bromide papers. The film should be handled in the dark-
room by an orange-red light. In order to find out the correct exposure
time, the trial strips which are enclosed in the packets should be used.

EXPOSURE
Must in all cases take place through the uncoated, glossy,

celluloid side. Exposure has been correct when, after first washing out,

the highlights still show all details; too short, when the highlights

appear transparent without showing any details; too long, when the
highlights are veiled with colour.
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DEVELOPMENT
The exposed films are developed in the special Duxochrome

developer which is diluted according to the contrast of the negatives
being used and the final print contrast desired:

Solution A+B Dist. Water Temp. Time

Normal Ncgs. each 60 c.c. 400 c.c. 65°-68 r

F. 4-5 mins

Hard Negs. each 40 c.c. 400 c.c. 68°-77° F. 3-4 mins.

Soft Ncgs. each up to
160 c.c.

400 c.c. 60°-65° F. 5-10 mins.

Distilled water must be used in mixing up the developer. The above
quantities will develop three films 7 in. x 5 in., together. No account
should be taken of the appearance of the image. This commences to

build up from the celluloid side (through which it was exposed), and
only a faint image may be seen on the magenta and yellow films, while it

will be almost invisible on the cyan. This, however, is quite in order,

and the positive in its final form will not be seen until after the hot-

water bath.

FIXING

Without rinsing in water, transfer the films to an ordinary acid-

hypo fixing bath (free from alum). It is very important that the bath
must not be used after it has become tinted brown. The rest of the

work can be carried out in daylight.

WASHING OUT
When the films are completely fixed, usually after 5-10 minutes,

they should be rinsed for 3 to 4 minutes in cold water. Then each
of the films in turn is washed out in hot water at about 120° to 140° F.

(50° to 60° C). Films must not be washed out together, or the colours

will become degraded. The yellow film will appear more brilliant

if 5-10 drops of acetic acid are added to each pint (500 c.c.) of hot

water used first for washing. Acetic acid has an etching effect and,
therefore, should be added by means of a dropping-bottle. Washing
out is effected by placing the him, emulsion side up, in a suitably

sized dish, and pouring on the hot water from a small pot or jug.

In pouring on, the water should be flushed over the whole surface of
the film. The water is then poured back from the dish into the pot

and this process repeated. As the surface emulsion washes away,
the water will become coloured and should be replaced with fresh

water. This process should be carried on until no discoloration of the

water takes place.

SILVER BLEACHING
The films should now be placed in a bath of Duxochrome desilverer,

which will fully remove the silver after 5 minutes; the film will now
appear whitish. This bath may be used repeatedly. After rinsing, the

films are placed in the clearing bath to fix—at least 5 minutes. The
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clearing bath should be made up from Potassium Metabisulphite
1 oz. (28 grm.), Hypo 3 oz. (85 grm.), Water 35 fl. oz. (1 litre). If

after this time in the bath the cyan film flows a reddish tint, it must
be replaced for a minute or two. Afterwards the films should be
washed in running water.

COLOUR BALANCING
At this stage the three positives may be superimposed, while still

wet (first yellow, then cyan, then magenta), on the bottom of a large

white porcelaio dish. This will give some idea of the appearance of the

finished prim. Each positive must appear as delicate as possible.

If any one colour predominates, the film concerned may be immersed
in very hot water, or any special place on the film may be washed with

a piece of cotton wool which has been soaked in hot water. This
will reduce it slightly, and the temperature of the water may be
increased up to 176-194° F. (80°-90° C). The film that is being

reduced should be tried from time to time with the other two films in

order that the correct balance of colour may be obtained.

FIXING THE COLOUR
The cyan film aloae should now be immersed for 3-4 minutes in

the Duxochrome Fkator solution. The diluted bath may be used
repeatedly as long as it keeps bluish. (A greenish bath must no longer

be used.) Then rinse in cold water. After this bath, the three films

should be again checked for colour balance as the cyan film may
lose some of its intensity.

TREATMENT FOR OVER-EXPOSED MAGENTA AND YELLOW
FILMS

Bathe in the following solutions:

1 % solution of Potassium Permanganate 170 mins. or 10 c.c.

Water 7 fl. oz. or 200 c.c.

Wash until the water is clear, then immerse in the following:

Potassium Metabisulphite 2 oz. or 50 gm.
Hypo 2 oz. or 50 gm.
Water 35 fl. oz. or 1 litre.

The latter solution may be used repeatedly, but the permanganate
may be used once only.

TRANSFERRING TO PAPER
The films are hung up to dry, and this may be hastened by means

of gentle heat or the use of an electric fan, until they are bone dry.

Take the yellow positive and a sheet of transfer paper, which has
been soaked in warm water of 120° F. for some minutes, and place

them, face upwards, in a dish of water and allow to soak for 10-15

minutes. Then, beneath the surface, place the gelatin side of the colour
film next to the prepared side of transfer paper, removing these

together from the water, and being careful that no air-bubbles remain
between the two sheets. Place on a sheet of glass which is covered with

a rubber-cloth, roll with a squeegee to force out the surplus water and
any air-bubbles. Place the transfer paper and colour film between a
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few sheets of damp blotting paper, and leave in a copying press under
fair pressure about 10 minutes. If the worker does not possess such a
press, two thick pieces of wood, hinged to open like a book, may be
used with clamps round the sides to give the requisite pressure, which
must be fairly heavy.

After removal from the press, the transfer paper, with celluloid

must be dried, and this may be hastened by gentle heat in a print

dryer. When completely dry, the celluloid will strip off cleanly,

leaving the yellow image on the paper. (Failure of the celluloid to

come away readily, indicates that drying is not complete.)

The cyan film and the transfer paper bearing the yellow image are
now soaked until exact register is obtained, and brought out, face to

face, with precautions against air-bubbles, and lightly squeegeed, the

two images then being shifted to coincide exactly, using a magnifier
if necessary. The print, now appearing green, is placed between
blotting paper and subjected to pressure in the press for 10 minutes.
The celluloid will strip off when the print is dry, as with the yellow.

Then proceed in similar manner to transfer the magenta image.
Always soak until exact register is effected, since different lengths of
time cause different degrees of expansion of the transfer paper.

SURFACE TREATMENT
When the last of the celluloids has been removed, the print will have

a very glossy surface. To produce a semi-matt effect, soak for 2 minutes
in warm water and dry in cool air.

RETOUCHING
Any retouching necessary is carried out with the special Duxo-

chrome dyes supplied. The print should be soaked in warm water
for 2 minutes and allowed to dry before retouching.

Dye Transfer

(Kodak Limited, Kingsway, London, W.C.2)

The Dye Transfer Process is an improved method of making colour

prints on paper. The new process is both faster and simpler than the

old Wash-Off Relief Process, which preceded it. Shortage of necessary

chemicals, and difficulties in obtaining special materials, have delayed

its general release in Great Britain. Training facilities are available

for professional photographers.

For this reason only a brief outline of the process is given here,

together with an account of the improvements in the process.

As in the Wash-Off Relief Process, three colour-separation negatives

are required. These negatives can be made from colour transparencies

or direct from the subject. Positive images are printed from these
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negatives on separate sheets of matrix film. These matrices are

processed so that each bears a positive relief image in gelatin, an
image which will absorb dye in proportion to its thickness and from
which that dye can be transferred. When the three matrices are dyed
cyan, magenta, and yellow respectively, and the dye images are

suitably transferred in register to a single sheet of Dye Transfer

paper, a colour print results.

The Dye Transfer Process has several advantages over former
imbibition processes, chiefly in that the colour prints have improved
quality, notably because of improved colour saturation. In addition

the technique provides greater ease of control, because colour balance
can be adjusted and contrasts can be increased or reduced. Finally

the process takes less time.

These improvements are obtained by a combination of changes in

the chemistry of the process with improvements in the operating

technique.

A tanning developer is used, which produces the hardened gelatin

image simultaneously with the production of the silver image. This
eliminates the steps of bleaching, fixing and washing ; it shortens

the processing of matrices.

The silver image is left in the gelatin relief matrices, so that when
dry they may be bound together in register, and then trimmed to-

gether on two adjacent edges. Then register during dye transfer is

obtained mechanically by setting these trimmed edges against locating

buttons on a Dye Transfer Blanket.

As a result of this improved technique of handling the matrices,

it is possible to use new dyes, which are absorbed and transferred

much more rapidly.

Control of the process is applied primarily in the development of
the matrices, but further control of colour balance is possible by alter-

ing the composition of the acid rinse used after dyeing. It is therefore not
necessary to adjust the dye baths for individual subjects. A system
of replenishments keeps the dye baths at constant strength for making
successive duplicate prints.

After the matrices are dyed, the dye images are transferred in

sequence to the pre-mordanted Dye Transfer paper by means of the
Dye Transfer Blanket.

The Dye Transfer Blanket is hinged to a heavy smooth-surface
board. On the underside of the blanket are accurately fixed four
locating buttons, against which the trimmed edges of the matrix are
positioned just before the dye image is to be transferred. The blanket
with matrix in position is swung over the board and held at a low
angle over the Dye Transfer paper, but it is not allowed to touch the
paper. Contact is made by a single sweep with a suitable print roller.

The time required to produce a finished colour print from the
dyed matrices is less than 30 minutes. Successive prints can be made
in about 20 minutes each.
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Synthacolor
(British Synthacol Ltd., Rowsley Works, Reddish, near Stockport,

Cheshire.)

Synthacolor paper is a monopack material coated with three

emulsion layers. The top layer is blue sensitive and contains a
yellow coupler, the second layer is green sensitive and contains a
magenta coupler and the lower layer is red sensitive and contains

a cyan coupler; thus on development with a suitable solution the

appropriate complementary coloured dyes are generated in each of
the three layers. Synthacolor paper is intended for the making of
colour prints from any of the commercially available colour negative

materials.

PRINTING
Prints may be made on Synthacolor paper either by contact or

enlargement. Standard equipment is used but should incorporate
a voltage control in the lamp circuit and provide facility for the

placing of filters in the light beam, preferably between the lamp and
the negative in the case of an enlarger. The basic colour correcting

filter, called the " R " filter should be placed between the enlarger

lens and the paper.

Test strips are provided in each packet of paper and a test print on
normal bromide paper is recommended as an aid to correct exposure
before the colour paper test strip is made. Selection of a suitable

correction filter on the basis of the unfiltered colour test strip needs
some care and practice but when some skill has been attained this can
be done without the use of a great deal of paper.

PRINTING
Printing and processing kits are available; the printing outfits

consist of a supply of paper, a set of 36 correction filters—12 each of
yellow, cyan and magenta in densities from 0.05 to 0.60, and a basic
kt R " filter for correction of the light source. The processing kit

contains all the necessary chemicals to make one litre of the six

solutions needed for processing the paper.

When the paper has been exposed through the colour negative

either by contact or by enlargement it is processed through the

following stages:

1. Colour develop in Synthacolor developer for 8 minutes at 68 °F.
with continuous agitation.

2. Stop in the first stop bath for 3 minutes at 60-65°F.

3. Stop in the second stop bath for 3 minutes at 60-65 °F.

4. Wash in running water for 4 minutes at 60-65°F.

5. Fix in the first fixer for 5 minutes at 60-65°F.

6. Wash in running water for 5 minutes at 60-65°F.
7. Bleach for 2 minutes at 60-65°F.

8. Wash in running water for 5 minutes at 60-65°F.

9. Fix in the final fixing bath for 4 minutes at 60-65°F.

10. Wash in running water for 20 minutes at 60-65°F.

The total processing time is 59 minutes and the print may be
examined by the light of a bright orange safelight after the first fixing

bath i.e. 28 minutes. For the early stages of the processing the deep
green Synthacolor No. 1 safelight must be used. The print may be
examined by artificial light after the final fixing bath and may be cold

glazed if desired, after immersion in a 2% solution of formaldehyde.
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Trichrome Carbro

(The Autotype Company Ltd., Autotype Works, West Ealing,

London, W.13)

The Trichrome Carbro Process is a subtractive colour print process

whereby prints in full colour may be made by enlargement or contact

from the usual set of separation negatives, or, of course, via separation

negatives, from any original colour transparency.

From each of the three separation negatives a bromide enlargement
is made and from these in turn Carbro prints: from the red filter

negative a cyan print; from the green filter negative a magenta print;

and from the blue filter negative a yellow print.

The Carbro prints are developed on transparent supports and the

images are subsequently transferred in register on to white paper,
so forming a natural colour print.

THE BROMIDE PRINTS
The bromide enlargements are made with narrow white margins

on unsupercoated bromide paper, such as the special Carbro paper,

by time and temperature methods and thoroughly fixed and washed.
Any standard non-staining developer is suitable, and the fixer may
be plain or acid hypo; it must, however, contain no hardening agent.

After fixing and washing, the bromides should be immersed in a
2% solution of acetic acid and then again washed.

Once the bromides have been made the remainder of the process
can be carried out in diffused daylight.

MAKING THE COLOUR RELIEFS
Two sheets of celluloid should be hinged together, like the covers

of a book, with adhesive tape. The cyan printer bromide enlargement
should be soaked in buffer solution for several minutes and laid

face upwards on one sheet. A piece of Autotype Trichrome cyan
pigment paper should, after sensitising in one of the solutions given in the
formulae, be placed on the unoccupied leaf of celluloid in such a way
that it registers with the bromide. The two should then be brought
into contact by rolling down with a roller squeegee (hand or mangle
type). The pigment paper—bromide sandwich should be taken from
between the celluloids, placed between waxed papers and left for

10 minutes.

During this time the sheets of magenta and yellow pigment paper
can be processed similarly with their respective bromide prints. After
10 minutes in contact each pigment paper is stripped from the bromide
print and then squeegeed to a sheet of " Perspex ", "Vinylite" or
other suitable transparent plastic sheet. After 10 minutes each plastic-

pigment paper sandwich should be taken in turn and placed in warm
water at about 105° F., whereupon pigment will begin to ooze from
round the edges of the paper which can then be pulled away gently

and discarded, leaving a mass of pigmented gelatin adhering to the

plastic. Lave gently with warm water until the pigment images are

developed completely, when they should be chilled in cold water and
hung up to dry.
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TRANSFER TO SOLUBLE TEMPORARY SUPPORT
The simplest way to register the three coloured images is to assemble

them on Autotype Soluble Temporary Support No. 214. This paper
should be placed in a dish of water at between 70° and 80° F. until

its coating feels slimy. It should then be removed from the water and
squeegeed on to the cyan image previously immersed in cold water
for one minute. This sandwich should then be dried so that the
temporary support, now bearing the cyan image, can be stripped

away from the plastic. This support paper should now be soaked
again in cold water and squeegeed in register with the magenta image
on its plastic support.

Registration is very simply achieved as the images can be seen
clearly through the transparent plastic and while still wet can be
moved into register. This sandwich should be dried, the temporary
support and the cyan and magenta images stripped away, and the

process repeated with the yellow image.

FINAL SUPPORT
The picture now produced will have the yellow image on the top

and will be reversed from left to right. The temporary support should
be re-soaked and squeegeed into contact with a piece of Autotype
Single Transfer Paper, for example No. 116. This sandwich should
be allowed to dry and then immersed in warm water so as to melt the

coating of the soluble temporary support paper.. The soluble temporary
support can then be peeled away leaving the finished Trichrome print

on the Single Transfer Paper.

Full details of the improved Trichrome Carbro and allied processes
will be found in the manual Autotype Colour Printing Processes
published by the Autotype Company Ltd.

FORMULA
Many different formulae have from time to time been recom-

mended by different workers for carbro sensitising. The following

solutions are those given by the manufacturers and can be considered
standard formula?. Either two baths or a single sensitizing bath may
be used, the latter being more suited to large sizes, and commercial
work requiring close control, where a mechanical squeegee is used.

The two bath method is quite unsuited for mechanical squeegeeing
as the time of immersion in the second bath is extremely critical.

However, it is the cheaper of the two methods and gives more brilliant

results.

Two Bath Method

Stock Solution A
Potassium Ferricyanide ... 1 oz. 50 gm.
Potassium Bromide ... ... 1 oz. 50 gm.
Distilled Water to ... ... 10 oz. 500 c.c.

Stock Solution B
Potassium Bichromate ... 180 gr. 18 gm.
Chromic Acid ... ... 40 gr. 4 gm.
Chrome Alum ... ... 100 gr. 10 gm.
Distilled Water to . .

.

10 oz. 450 c.c.
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The working baths are made up as follows:

No. 1 Working Bath
Stock Solution A 1 part

Water 4 parts

No. 2 Working Bath
Stock Solution B ... 1 part

Water ... 4 parts

In order to get even sensitising sufficient of each of these baths
should be used to cover the pigment paper fully. The No. 1 bath may
be used for a considerable number of prints but the No. 2 bath should
be renewed after each set. They should be used at a temperature of
60° to 65° F., the lower being preferable. The tissues should be
immersed in the No. 1 bath for 2 minutes at 60° F., then squeegeed
on to a sheet of glass to remove the surplus solution. The time of
immersion in the No. 2 bath controls the contrast of the image,
25 seconds is an average time, but shorter gives more contrast and
longer less.

Single Bath Method

Stock Solution A
Potassium Bichromate 1 oz. 10 gm.
Potassium Ferricyanide 1 oz. 10 gm.
Potassium Bromide ... 1 oz. 10 gm.
Distilled Water to 20 oz. 200 c.c.

Stock Solution B
Glacial Acetic Acid ... ... 1 oz. 10 c.c.

Hydrochloric Acid (pure) 1 oz. 10 c.c.

Formaldehyde 40% ... ... 22 oz. 220 c.c.

Working Bath
Stock Solution A 1 oz. 10 c.c.

Stock Solution B 1 drm. 1.25 c.c.

Water 7 oz. 70 c.c.

The Stock Solution B should be added to Stock Solution A just

before the pigment paper is immersed, making certain that the two
solutions are well mixed. The correct time of immersion is 3 minutes
at 60° F.

Buffer Solution

Solution A
Di-sodium hydrogen phosphate 23.88 gm.
Water 1 litre

Solution B
Potassium di-hydrogen phosphate 9.08 gm.
Water 1 litre

For use take 25 c.c. of Solution B and 12.33 c.c. of Solution A
which gives a solution of pH 6.5. The mixture may be diluted to

50 c.c. without any change in the pH.
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NEGATIVE-POSITIVE PROCESSES
Agfacolor Negative

(Agfa Ltd., Deer Park Road, Wimbledon Factory Estate, London,
S.W.19)

Agfacolor Negative film is a multilayer material with immobile
couplers in each of the three emulsion layers which, when suitably

processed, generate dyestuffs of the appropriate colour. Agfacolor is

not developed by reversal, the only developer used is the colour-
forming one, and so a colour negative, which has both tones and hues
complementary to the original subject, results. The silver is removed
from the film during processing and the final negative image consists

of dyes only.

The colour negatives are printed, in a similar fashion to black and
white photographs, either by contact or enlargement, on paper coated
with three emulsions giving coloured images when developed in a
coupling type developer.

Alternatively positive prints can be made on films coated with the
three positive emulsions. In this way transparency positives of any
desired size can be made. Similar equipment and precautions are
obviously necessary when printing on this material as when printing

on Agfacolor paper.

EXPOSURE
Two types of Agfacolor Negative film are made, in flat film, 35-mm.,

and size 20 rollfilm, one for use in daylight, the other for artificial

light of colour temperature 3200° K. The speed of both of these types

of film is 23° B.S. Log. or 16 B.S. and A.S.A. Arith. This corresponds
to approximately 24° Scheiner or Weston 10. No colour correcting

filters of any type must be used over the camera lens.

PROCESSING
The processing of Agfacolor Negative and Positive materials cannot

be undertaken by the photographer unless he has undertaken a course
of instruction at an approved Agfacolor School. The exposed films

can, however, be sent to one of the processing stations selected by
the manufacturers. In Britain there are five of these:

—

Jones and Bailey Ltd., 70-72 Brewery Road, London, N.7.
Fencolor Laboratory, 11a Newmarket Road, Cambridge.
Tempo Laboratories Ltd.. St. John's Road, Tunbridge Wells, Kent.
Turners (Colorfoto) Ltd., Pink Lane, Newcastle-on-Tyne.
Lyall G. Smith, 8 Terenure Road East, Rathgar, Dublin, Eire.

Courses of instruction may be taken at the International School of
Colour Photography, Heath House, Crockham Hill, Edenbridge,
Kent. Agfacolor processing will also be undertaken by Colour Pro-
cessing Laboratories Ltd., at the same address.

Gevacolor Negative

(Gevaert Ltd., Acton Lane, Harlesden, London, N.W.10)

Gevacolor Negative is an integral tripack containing colour couplers
in each emulsion layer, and is developed in a colour developer to give

negatives of complementary hues to the original subject. The final
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colour negative consists of dye images only since the silver negative
image is removed during processing. These colour negatives are
printed on Gevacolor paper, which is a similar integral tripack of
correct contrast characteristics coated on a paper base.

EXPOSURE
Two types of Gevacolor Negative film are made in flat film, 35-mm.

film and size 20 rollfilm, one for use in daylight and the other for

artificial light of colour temperature 3200° K. The speed of both these
types is 23° B.S. Log or 16 B.S. and A.S.A. Arith. This corresponds
to approximately 24° Scheiner or 10 Weston.

PROCESSING
At the present time the processing of Gevacolor negative and

positive materials can not be undertaken by the photographer but the
exposed film should be sent to Gaycolor Ltd., 72 Wardour Street,

London, W.l.

Pakolor

(Associated British-Pathe Ltd., Pathe House, 133-135 Oxford Street,

London, W.l)

Pakolor Negative Film is a colour-coupler containing monopack
designed for processing in a colour developer to produce colour
negatives directly. The original silver images along with which the

dye images are formed are removed in processing with a combined
fixer and silver-bleach; hence the final image, which is complementary
in both hue and tone to the original subject, consists of dye only.

The colour negatives which are produced in this way are printed on
to paper coated with a similar monopack of three colour sensitive

and colour forming emulsions and thus a colour print of correct tone
and hue relationship results.

As is usual with processes of this type some care and some special

equipment are required in processing and printing the film and paper
and so at the present time these steps can only be undertaken in the

laboratories specified by the distributors.

EXPOSURE
Two types of Pakolor negative film are made, in flat film, 35-mm.

film and size 20 rollfilm, one for use in daylight the other for artificial

light of colour temperature 3200° K. The speed of both these types

is 21° B.S. Log. or 10 B.S. and A.S.A. Arith. This corresponds to

approximately 22° Scheiner or 8 Weston.

PROCESSING
At the present time the processing of Pakolor negative and positive

materials cannot be undertaken by the photographer but the exposed
film should be sent to any one of the following four laboratories:

Caithness (Color Photos) Ltd., 100 Loughborough Road, Kirkaldy,

Fifeshire; Eucryl Colour Film Laboratories, Oakley Road, Shirley,

Southampton; Millscolor, 69a Saddler Street, Durham; J. P. Roche
& Co. Ltd., 50 Lower O'Connell Street, Dublin. Eire.
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SENSITIVE MATERIALS FOR
MONOCHROME STILL PHOTOGRAPHY

For Colour Materials see p. 406.

For Narrow Gauge Cine Materials see p. 363.

The speed numbers tabulated below are speeds to daylight (except

as otherwise stated) expressed in the Exposure Index System which
has been adopted by the British Standards Institution and by the

American Standards Association. No responsibility is accepted for

the accuracy of these figures, but every care has been taken in com-
piling the tables, and in most cases the figures have been obtained

direct from the manufacturers of the materials concerned.

The type of material is designated by the letters: P (plates); SF
(sheet film); RF (roll film); and MF (35-mm. miniature film).

Colour sensitivity is indicated by the abbreviations: Pan (panchro-
matic); Ortho (orthochromatic) ; B (ordinary, or blue-sensitive);

and I.R. (infra-red sensitive).

Where only DIN speeds, or in the case of certain process materials

H. & D. speeds, are officially available, these only have been given.

Approximate conversions from one speed system to another will

be found on p. 422.

I i

Manu-
J

Plate or Film > g;

facturer I H
i i

>>

si

u 5
C/5

Exposure
Index Q

«!
a

Z
5log. arith.

Adox (see
Schleussner)

1

Agfa
(Leverkusen)

Isopan Portrait
Isopan F

SF
SF

Pan
Pan

19°
26°

64
32 — 20/10°

17/10°

Isopan ISS
Isopan F

RF
RF

Pan
Pan

30° 80 — 21/10°
17/10°

Isopan ISS
Isopan F
Isopan FF

MF
MF
MF

Pan
Pan
Pan

21/10°
17/10°
10/10°

Barnet Soft Panchromatic
Special Rapid Pan
XL Super Speed Ortho
Special Rapid
Rapid Pan Process
Ordinary
Fine Grain Ordinary Stripping
Litho Process
Line Tone (Thin Film) Process
Line Tone (Thin Film) Pan

Process

P
P
P
P
P
P
P
P
P

P

Pan
Pan

Ortho
B
Pan
B
B

Ortho
B

Pan

27°
21°
25°
21°

40
10
25
10

-

100
100
50
15
5

25

Z I

-
I

18
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Manu-
facturer

Plate or Film 8.

u3

Exposure
Index Si I

£
Qlog. arith.

Crumiere Panchro P
Supe r Aviachrom
Aviator
Reproduction Ortho
Reproduction

p
p
p
p
p

Pan
Ortho
Ortho
Ortho
B

29°
28°
25°
20°
15°

64
50
25
8
2.5

—
—

Aviapan
Super Ortho

SF
SF

Pan
Ortho

31°
28°

100
50 — —

Aviapan RF Pan 29° 64 — -
Aviapan
Super Aviachrom

MF
MF

Pan
Ortho

29°
28°

64
50-

— —
Dufay Super 100 Pan

Ortho
RF
RF

Pan
Ortho

31°
28°

100
50

— —
Super 50 Pan MF Pan 28° 50 - -

Ensign Ultrachrome RF Ortho 26° 32 - —
Ferrania Super Panchro 32

Super Panchro 28
Ultrachromatic 30

SF
SF
SF

Pan
Pan
Ortho

31°
27°
29°

100
40
64

=

Super Panchro 32
Super Panchro 28
Ultrachromatic 30

RF
RF
RF

Pan
Pan

Ortho

31°
27°
29°

100
40
64

'— —
-

Super Panchro S2
Super Panchro P3
Ultrachromatic U2

MF
MF
MF

Pan
Pan
Ortho

31°
27°
29°

100
40
64

—

Gevaert Gevapan 33
Gevapan 30
Gevapan 27
Superchrom ..:

P
P
P
P

Pan
Pan
Pan
Ortho

32°
29°
26°
30°

125
64
32
80

= =

Gevapan 33
Gevapan 30 (Panchromosa)...
Gevachrome 32

SF
SF
SF

Pan
Pan
Ortho

32°
29°
31°

125
64
100

—

Gevapan 33
Gevapan 30
Gevapan 27 (Microgran) ...

Gevachrome 30
Infra-red (with filter 719) ...

RF
RF
RF
RF
RF

Pan
Pan
Pan
Ortho
l.R.

32°
29°
26°
29°
17°

125
64
32
64
4

— =

Gevapan 33
Gevapan 30
Gevapan 27 (Microgran) ...

Dia-Direct 26 Pan
Infra-red (with filter 719) ...

MF
MF
MF
MF
MF

Pan
Pan
Pan
Pan
l.R.

32°
29°
26°
25°
17°

125
64
32
25
4

= —

Guilleminot Panchroguil
Superfulgur
Panchro 66
Panchro 2000
Panchro 200
Studioguil
Anecra
Infraguil

Radio-eclair

P
P
P
P
P
P
P
P

P

Pan
B
Pan
Pan
Pan

Ortho
Ortho
l.R.

*{

34°

34c

32°
31°
27°
30°
29°
28°
24°

[23°

200
200
125
100
40
75
60
50
20
16

(whit
(tung

e flame
sten ligh

arc)\
t> J
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Manu-
facturer

Plate or Film 1 o'2
"

Exposure
Index

«!
!
CO

H US S w S
CO log. arith. Q

Guilleminot
Helioguil P B {

22° 120 (white flame arc)\
(continued) 21° 10 (tungsten light) T

Graphobrom ... P Ortho/
21°.
20°

10
8

(white flame arc)\
(tungsten light) T

Collodium P B / 16°

15°
3
2.5

(white flame arc)\
(tungsten light) T

Collodium Process P B -f
13°
12°

1.6

1.2

(white flame arc)\
(tungsten light) J

Studio Panchro SF Pan 31° 100
Studio Ortho SF Ortho 28° 50 — —
Panchro 55 RF Pan 29° 64
Panchro 55 grain fin RF Pan 28° 50 — —
Super 44 RF Ortho 28° 50 — —

Hauff Super Pancola P Pan 22/10°
Pancola P Pan — — — 20/10°
Pancola Special Portrait P Pan — — — 21/10°
Pancrosin P Pan — — — 17/10°

Modula P Ortho — — — 18/10°

Analo-Flavin P Ortho — — — 16/10°

Ortho (Mikrosin) P Ortho — — — 12/10°

Lantern P B — — — 3/10°

Portrait SF Pan - — - 21/10°

Ilford HPS P Pan 37° 400 _
HP3 P Pan 34° 200 — —
FP4 P Pan 30° 80 — —
R.10 Soft Gradation Panchro-

matic P Pan 28° 50 —

.

—
R.20 Special Rapid Panchro-

matic P Pan 25° 25 — —
R.25 FP Special P Pan 27° 40 — —
Orthotone P Ortho 30° 80 — —
Selochrome P Ortho 30° 80 — —
G.30 Chromatic P Ortho 18° 5 — —
Zenith P B 25° 25 — —

.

Special Rapid P B 21° 10 — —
N.25 Soft Ordinary P B 16° 3 — —
N.30 Ordinary P B 16° 3 — —
HPS SF Pan 37° 400
HP3 SF Pan 32° 125 — —
FP3 SF Pan 29° 64 — —
Hyperchromatic SF Ortho 34° 200 — —
Selochrome SF Ortho 30° 80 — —
G8.30 Commercial Ortho ... SF Ortho 27° 40 — —
HP3 RF Pan 32° 125
FP3 RF Pan 29° 64 — —
Selochrome ... RF Ortho 30° 80 — —
HP3 MF Pan 32° 125
FP3 MF Pan 29° 64 — —
PanF MF Pan 23° 16 — —

Kodak P2000 P Pan 38° 500
PI 500 Lightning Pan Press .'.. P Pan 31° 100 — —
PI 200 Super Panchro Press... P Pan 33° 160 — —
P300 Rapid Panchromatic ... P Pan 25° 25 — —
O800 Super Speed Ortho-
chromatic P Ortho 29° 64 —

.

—
O250 Rapid Orthochromatic

Metallographic P Ortho 20° 8 — —
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Manu-
facturer

Plate or Film

>>

>>
Exposure
Index

ri-o

g
slog. arith.

Kodak
(continued)

Super Panchro Press
Super-XX
Panatomic-X
Ortho-X
Commercial Ortho
Commercial Fine Grain

SF
SF
SF
SF
SF
SF

Pan
Pan
Pan
Ortho
Ortho
B

31°
31°
26°
32°
25°
17°

100
100
32
125
25
4 ( to tun

i

™

gsten li

!

ght)

Super-XX
Plus-X
Panatomic-X
Verichrome

RF
RF
RF
RF

Pan
Pan
Pan
Ortho

31°
28°
26°
28°

100
50
32
50

-
-

Lumiere S.PX
Lumichrome
S.S.E.

P
P
P

Pan
Ortho
Ortho

29°
28°
27°

64
50
40

-

Altipan
Altichrome
Lumipan

SF
SF
SF

Pan
Ortho
Pan

31°
30°
29°

100
80
64

— —

Altipan
Lumipan G.F.
Super-Lumichrome

RF
RF
RF

Pan
Pan
Ortho

30°
28°
27°

80
50
40

—
-

Altipan
Lumipan G.F.
Super-Lumichrome

MF
MF
MF

Pan
Pan
Ortho

30°
28°
27°

80
50
40

-

Perutz Superomnia
Portrait
Peromnia
Perchromo
Persenso
Braunsiegel
Silver Eosin

P
P
P
P
P
P
P

Pan
Pan
Pan
Pan

Ortho
Ortho
Ortho

-
— — 22/10°

21/10°
19/10°
17/10°
20/10°
16/10°
12/10°

Superomnia
Portrait

SF
SF

Pan
Pan

— —
— 21/10°

21/10°

Peromnia
Perpantic
Persenso

RF
RF
RF

Pan
Pan
Ortho

— —
- 21/10°

17/10°
18/10°

Peromnia
Perpantic
35-mm. Reversal Miniature...
Pergrano

MF
MF
MF
MF

Pan
Pan
Pan
Pan

-
-

—
21/10°
17/10°
15/10°
12/10°

Schleussuer AdoxPL21PM
AdoxPL21PT

SF
SF

Pan
Pan

31°
31°

100
100

— —

AdoxR21P
AdoxR18P
AdoxR180

RF
RF
RF

Pan
Pan
Ortho

31°
28°
28°

100
50
50

—
—

AdoxKB21
AdoxKB17
AdoxKBH

MF
MF
MF

Pan
Pan

Ortho

31°
27°
24°

100
40
20

— —
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Tables in Past Almanacs.

The following is a list of tables

which have appeared in past issues of
the "Almanac," but are not included
among those in the present volume.
Many are now of historical interest

only.
The reference in brackets after each

is to the most recent issue of the
"Almanac " in which the table has
appeared ; in most cases it will be
found included for several years prior
to the date of this reference.

Chemical

Simplification of Emulsion Calcula-
tions (Equivalence of Alkaline Haloid
Salts). (1903, p. 1160.)

Solubility of the Silver Haloids.—
Valenta. (1907, p. 1109.)

Freezing Mixtures. (1907, p. 1116.)
Developing Equivalence of the Alkalis.

(1903, p. 1159.)
Chemical Reactions of the known

Developing Agents (Tests of Deve-
lopers). (1904, p. 1010.)
Pyro Developers recommended for

various Plates by Makers. (1890,
p. 666.)

Tables of Developers (in grains per
oz.) for various Commercial Plates.

(1912, p. 761.)
Formula of Chemicals. (1924, p. 483).
Solubilities of Chemicals. (1924,

p. 489.)
Poisons and Antidotes. (1927, p. 449.)

Light and Exposure

Variation in the Sun's Position at

Different Seasons of the Year.—J.A.C.
Branfil. (1903, p. 1176.)

Points of the Compass at which the
Sun rises for London, Edinburgh and
Dublin. (1869. p. 147.)

Suns Altitude for various Latitudes.

(1898. p. 1063.)
Exposure and Lens Aperture. (1910,

p. 893.)
Actinograph Exposure Table. (1901,

p. 702.)

Comparative Exposures. W. K. Burton.
(1887, p. 341.)

Comparative Plate-Speed Numbers
(1912, p. 897.)

Colour and Colour Sensitivity

Speeds and Colour Sensitiveness of
various Plates to Different Lights.
Eder. (1907, p. 1115.)

Wave-lengths of the Principal Fraun-
hofer Spectrum Lines and the Elements
that give them. (1905, p. 1144.)

Reflection of Light from various
Surfaces. (1900, p. 1016.)

Optical

Equations relating to Focit etc.—
Branfil —(1907, p. 1120.)

Combining Lenses.—Formula. (1910,
p. 893.)

Perspective—Factors. (1910, p. 895.)
Correction of Convergent Distortion.—

Formula. (1901, p. 896.)
Scale of Image. (1910, p. 893.)
Conjugate Foci. (1910, p. 892.)
Royal Photographic Society's Stan-

dard Diaphragms. (1903, p. 1178;1905,
p. 1149 and 1907, p. 1093.)

Uniform System Numbers for Stops
fromf\ to/" 1/00. (1905, p. 1147.)

Continental Stops and their U.S.
Equivalents. (1907, p. 1127.)

Correction for Inconsistency of Aper-
ture. (1910, p. 895.)

Angles and Foci of the Telephoto
Lens. (1894, p. 949.)

SteinheiVs Tables of Camera Exten-
sions, etc., corresponding to a given
Magnification of the Telephoto Lens.
(1902, p. 732.)

Focussing with Pinhole Apertures.
(1896, p. 954.)

Aperture Markings of old Lenses.
(1927, p. 457.)

View Angles. (1927, p. 458—459.)
Distances for Cine Projection. (1935.

p. 427.)
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EXPOSURE
The following table, based on that originally compiled by W. K.

Burton, gives a general idea of the exposures for various subjects.

They are correct for the best lighting, mid-day summer sunshine, and
medium speed plates or films, about 700 H. & D., or 24° B.S. (Log.)

For approximate equivalents in other speed systems, see Table
on page 422.

In weather other than bright sunshine the exposures should be

multiplied by :

—

Bright diffused light 2

Dull, moderately heavy clouds 3

Very dull, dark clouds 4 to 5

TABLE I.

lubject

with

n

Fore-

Street
Outdoor

Studies.

pes

with

reground,

iver

and

Scenes. Sea
Clouds

with

Extra

oreground

rk

Trees,

s,

Groups.

o

wis

c- 2
F/No.

Average

S

objects

i

ground.

Scenes.

Figure

!

Landsca]

Light

Foi

Lake,

Ri

Beach

I
and Sky

Subjects

Heavy

F<

e.g.,

Da

Doorway

- i o

o
PU

m 1/1000 1/500 1/60 1/30

//2.5 1/640 — — 1/320 1/40 1/20

//3.5 1/320 1/500 — 1/160 1/20 1/10

//4.5 1/200 1/320 1/100 1/12 1/6

//6.3 1/100 1/160 — 1/50 1/6 1/3

m 1/64 1/100 1/300 1/32 1/4 1/2

fin 1/32 1/50 1/200 1/16 1/2 1

//16 1/16 1/25 1/100 1/8 1.0 2.0

Daily Variation in Light for different Latitudes

At other hours of the day and times of the year the above exposures
are multiplied by the numbers in Table II, of daylight variation.

The figure 1 in Table II indicates times for which Table I suffices by
itself. Table II has been worked out for the Almanac by R. de B.

Adamson, B.Sc, of Christchurch, N.Z.

All the factors given are for atmospheric conditions as on a dear
day in England. Extreme N. of Scotland, Lat. 60°; S. of Scotland,
N. of England, N. of Ireland, Lat. 55°; S. of England, S. of Ireland,

Lat. 50°.
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TABLE II.

Lati-
tude

North
Hemisphere

MORNING

12 11 10 9 8 7 6 5 4 Hemisphere

60°

June
May, July
April, August
March, Sept.
Feb., Oct.
Jan., Nov.
December

1

1

n
n
3
4
6

1

1

H
J*
6
8

3
8

H
H
H
2
6

it
2
3

2
2
3
6

3

3

6

4
6

8
10

December
Jan., Nov.
Feb., Oct.
March, Sept.
April, August
May, July
June

55°

June
May, July
April, August
March, Sept.
Feb., Oct.
Jan., Nov.
December

1

1

H
2
3
4

1

n
u
2
3
4

H
H
3
4
6

1

U
1*
2
4
8

H
H
2
3

8

2
2
3
6

3

3

6

4
6 — December

Jan., Nov.
Feb., Oct.
March, Sept.
April, August
May; July
June

50°

June
May, July
April, August
March, Sept.
Feb., Oct.
Jan., Nov.
December

1

u
2
3
3

1

1

1

u
2
3

4

1

U
H
2
3

6

U
1*

H
3

6

1*

U
2
3

6

2
2
3

6

3

3

6

6
8

-

December
Jan., Nov.
Feb., Oct.
March, Sept.
April, August
May, July
June

40°

June
May, July
April, Aug.
March, Sept.
Feb., Oct.
Jan., Nov.
December

i
J

U
U
2

i

1

1

i*
2

1

1

1

U
H
2
3

1

1

H
U
2
3
4

H
H
H
2
4
6
8

2
2
3

4

3

4
6

-
1

December
Jan., Nov.
Feb., Oct.
March, Sept.
April, August
May, July
June

30°

June
May, July
April, August
March, Sept.
Feb., Oct.
Jan., Nov.
December

I
I
1

1

f
1

ii

1

u
u
1*

1

1

n
H
n
2
2

H
U
U
2
3
4
4

2
2
3

4
6

4
6
8 — -

December
Jan., Nov.
Feb., Oct.
March, Sept.
April, August
May, July
June

15°

June
May, July
ApriL Aug.
March, Sept.
Feb., Oct.
Jan., Nov.
December

t

i
i

i

f

i
i 1

H
1*

u

H
U
U
H
2
2
3

3

3
3
3
4
6
6

8

-
— December

Jan., Nov.
Feb., Oct.
March, Sept.
April, August
May, July
June

0°

May, June
July, Nov.
Dec., Jan.
Other months >:

i

1

1

H
1

2 4

3

- - - May, June
July, Nov.
Dec., Jan.
Other months

12 i 2 3 4 5 6 7 8

AFTERNOOIVI
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Approximate Equivalence of Speed Systems
It follows from the nature of the characteristic curve of a photo-

graphic emulsion and from the different criteria used by the several

systems of speed determination that it is quite impossible accurately
to convert a speed number on one system to a corresponding number
on another system by the use of a simple factor or comparison scale.

Such a factor would be valid only for emulsions of the same general

ASA. LOGll ii i iTiii i fii i if

f, , ,r T . r r . M.r . M.r.r m-g.

I I I I I I I I I I I I 1 I I I I I I I I I I I I In EU*>PIAN«»————— l/ORD

r . r . r .. vr . . ..T . r . r ...T . MTr .r . r
6o too loo )oo 5?o tooo 2ooo ]ooo 5ooo loooo Zoooo

I i i i I. i i i il i I i I i i i i I i i i 1 1 'I i I i i i i I i i ill

lllllTllllfllllliiiifi

I 1 I I I 1 I I I I I I I I I I )til J to la Jo

» I I 1 I I 1 IT

i T T T 7 T -£—

£

HcQBSmSH

tunam.

A3 ON

KODAK

too Zoo

4-i-J

Jo 5o too too »o
I I I I I I II I I I I ill GE

WtUXOME

RJOfcDt T T 1 -1 1

' ' ' I I I 1 I I I I 1—1 AMERICAN

• 1 4 « 16 Jl U
I I

'
1 I I I I sMiTOflsr

1 'I 1 t f 1
3050 too loo 500 1000

COMPASS

Jo 50 too loo joo 1000

I I I I 1 1 1 I ' I I l I I l I I I WATWNS

It 3o 50 too 2oo

1 1 I 1 I 1 1 1 I 1 1 1 1 I . // VYNNE

•&=£= V T T

EXTRA ULTRA EXTREME -AMATtu*
« MEDIUM RAPID RAPID RAPID SPEED— PHOTOGRAPHER*

type. Moreover, where speed numbers are used for setting exposure
meters, the validity of the resulting exposure depends entirely on the

exposure standards adopted by the makers of the meter, which vary
so much, that it has become customary among certain sensitive

materials manufacturers to publish, in addition to the actual speeds
according to some accepted speed system, tables showing the speed
settings that should be used on various commercial meters, and such
tables show wide discrepancies. Also the speed of a material may vary
between wide limits depending upon development conditions.

However, the above chart, worked out by Harold Jackson, based on
an average interpretation of the various systems, and reprinted from
the £.J. July 22, 1949, may serve as a useful guide.
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Shutter Speeds for Moving Objects

The table given below is so calculated as to give in round figures the
shutter speeds necessary to give sharp pictures of various moving
objects. Column D is for objects moving directly towards or away
from the camera, O is for objects moving obliquely towards or from
the camera, say at 45°, and the column A, for the worst case,

objects moving directly across the field of view.

The table is based on a formula which was worked out by
H. Craebeckx and given in Photorama No. 1, 1952 (published by
Gevaert Photographic Products S.A. Antwerp). The basic formula
assumes an image movement on the film of f/2000, where f is the focal

length of the lens, as being unnoticeable and comparable with a circle

of confusion of f/1000. The formula is for objects moving directly

across the field of view and is in full :

—

1 A (in yards)

t = x
1000 V (in miles per hour)

where t is the shutter speed necessary, A the distance of the object

and V its velocity. For objects moving at 45°, shutter speeds twice as
long can be used, and moving directly toward the camera four times
as long. For extremely large prints from small negatives a much
smaller amount of blur is permissible and so a shorter exposure time
must be used.

A simple rule derived from the formula is also given by this author,
and can be easily remembered and applied in practice.

This rule states :

—

For subjects 5 yards from the camera, the shutter

speed equals 1 divided by 200 times the speed in miles per hour.

For subjects at 10 yards the shutter speed need only be half as fast;

at 20 yards one quarter as fast and so on.

D o A

Pedestrians (4 miles per hour) 1/125 1/250 1/500
Cyclists ( 1 miles per hour) 1/300 1/600 1/1250
Vehicles (20 miles per hour) 1/600 1/1250 1/2500
Football at 50 feet 1/250 1/500 1/1000
Foot races and sports 1/600 1/1250 1/2500
Trotting horses 1/500 1/1000 1/2000
Divers 1/750 1/1500 1/3000
Cycle races, horse galloping 1/750 1/1500 1/3500
Yachts (10 knots) at 50 feet 1/200 1/400 1/750
Steamers (20 knots) at 50 feet 1/300 1/750 1/1500
Trains (30 miles per hour) at 50 feet 1/500 1/1000 1/2000
Trains (60 miles per hour) at 50 feet 1/1000 1/2000 1/4000

In practice it may not be possible to attain these theoretical standards
in which case the camera can be moved with the moving object or a
certain amount of blur must be tolerated.
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WEIGHTS & MEASURES

Metric Weights and Measures

In accordance with past practice, and because we believe that the
majority of our readers are still accustomed to work in British measure,
we give all formulae in this Almanac in grains and ounces, the metric
quantities necessary to make up a solution of equal strength being
given in brackets. Since, however, there is a large and certainly

increasing number who work in the far more simple and convenient
metric measure, we now include complete conversion tables and factors

to enable British measure to be converted to metric. Limited space
has necessitated a certain abridgement of both sets of tables, but we
hope that the slight extra trouble that may in certain cases be thereby
entailed will be outweighed by the increased utility of the tables to

a larger number of readers.

British and Metric Equivalents

Linear Measure.

Inch = 25.399 mm. Millimetre = 0.03937 in.

»»
= 2.5399 cm. Centimetre = 0.3937 in.

»»
= 0.0254 M. Metre = 39.3701 ins.

Foot = 0.3048 M. yy
= 3.2808 ft.

Yard = 0.9143 M. >»
= 1.0936 yd.

Mile = 1609.3 M. Kilometre = 1093.6 yds.

Square Measure.

Sq. inch = 6.45 sq. cm. Sq. cm. = 0.155 sq. in.

»»
= 645 sq. mm. Sq. mm. = 0.00155 sq. in.

Sq. foot = 0.0929 sq. M. Sq. M. = 10.764 sq. ft.

Sq. yard = 0.836 sq. M. »»
= 1.196 sq. yd.

Weight.

Grain = 65 # mg. Milligramme = 0.015 gr.

»»
= 0.0648 gm. Gramme = 15.432 gr.

Ounce = 28.35 gm. »>
— 0.0353 oz.

Pound = 453.57 gm. Kilogramme = 35.27 ozs.

2.2046 lbs.

Minim = 0.059 c.c.

Drachm = 3.55 c.c.

Ounce = 28.4 c.c.

Pint = 568.25 c.c.

Gallon (160 ozs.) = 4.546 L.

Volume.

C.c. = 16.9 minims
= 0.28 dr.

= 0.035 oz.

Litre = 35 ozs. 1 dr. 34 minims

„ = 16894.1 minims.

20 standard drops (3 mm. diam.)= 1 c.c. at 15° C.
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British Weights and Measures

1. APOTHECARIES WEIGHT.
20 Grains = 1 Scruple

3 Scruples = 1 Drachm = 60 Grains
8 Drachms = 1 Ounce = 480 Grains

It is now customary in formulae to employ the avoirdupois ounce
437£ grains), but where "drachms" are given the apothecaries

drachm of 60 grains is meant.

2.

437£ Grains
16 Ounces

AVOIRDUPOIS WEIGHT.
= 1 Ounce
= 1 Pound = 7,000 Grains

£ ounce = 109 grains; \ ounce = 219 grains; i ounce = 328 grains

3. FLUID MEASURE.
60 Minims = 1 Drachm

480 Minims
160 Drachms
40 Ounces

160 Ounces

8 Drachms = 1 Ounce
20 Ounces = 1 Pint

2 Pints = 1 Quart
4 Quarts = 1 Gallon

= 9,600 Minims
= 320 Drachms
= 1,280 Drachms

1 fluid ounce of water weighs 437£ grains, therefore every minim
weighs 0.91 grain.

In the United States the pint is 16 ozs., the quart 32 ozs.

Conversion Tables

Inches and Millimetres

FRACTIONS OF INCHES MILLIMETRES INTO INCHES
INTO MILLIMETRES. AND DECIMALS.

Milli-
1 Milli- Milli- Milli-

Inches
metres

Inches metres metres Inches metres Inches

1 25.4 f 9.5 1 0.04 15 0.59

tt 23.8 u 8.7 2 0.08 16 0.63
9 22.9 A 7.9 3 0.12 17 0.67

1 22.2 o
712 7.1 4 0.16 18 0.71

t! 20.6 i 6.4 5 0.20 19 0.75

1 19.1 A 5.6 6 0.24 20 0.79

ik 17.5 * 4.8 7 0.28 21 0.83

t 15.9 i 3.2 8 0.31 22 0.87

* 14.3 A 2.4 9 0.35 23 0.90

* 12.7 A 1.6 10 0.39 24 0.94

A 11.1 A 0.8 11 0.43 25 0.98

12 0.47 25.4 1.0
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Inches to Centimeitres

Centi- Centi- Centi- Centi-
Inches metres Inches metres Inches metres Inches metres

1 2.54 6 15.24 11 27.94 16 40.64
2 5.08 7 17.78 12 30.48 17 43.18
3 7.62 8 20.32 13 33.02 18 45.72
4 10.16 9 22.86 14 35.56 19 48.26
5 12.70 10 25.40 15 38.10 20 50.80

For conversion from centimetres to inches it is convenient to use the
table for millimetres to inches on the previous page, reading centi-

metres for millimetres and moving the decimal point of the inch
equivalent one place to the right.

English Plate Sizes to Metric Measure

Inches Cm. Inches. Cm.

2i x 3i
3i x 3J
3* x 4J4X5
4} x 6i

8.9 x 6.4

8.25 X 8.25

10.8 x 8.25

12.7 X 10.1

16.5 x 12.0

5X7
6i x 8i
8 x 10
10 x 12

12 x 15

17.8 X 12.7

21.5 x 16.5

25.4 x 20.3

30.4 x 25.4

38.1 X 30.4

Continental Sizes to British Equivalents

Cm. Inches Cm. Inches

2.4 x 3.63X44x4
4.5 x 6
4.5 x 10.76X6

1 x li

li x li

li x li

UxJf
2| x 2|

6x9
9 x 12

10 x 15

12 x 16

13 x 18

18 x 24

2J x 3J
3i x 4}

3.92 x 5.9

4.72 x 6.30
5.12 x 7.08

7.08 X 9.44

Ounces (Avoirdupois) and Fractions into Grains

(Fractions of grains are omitted)

i oz.

i oz.

} oz.

1 oz.

ljoz.
li oz.

1| oz.

= 109 grs.

= 219 grs.

= 328 grs.

= 437 grs.

= 547 grs.

= 656 grs.

= 765 grs.

2 ozs. = 875 grs.

2J ozs. = 984 grs.

2i ozs. = 1,094 grs.

2| ozs. = 1,203 grs.

3 ozs. = 1,312 grs.

3J ozs. = 1,421 grs.

3i ozs. = 1,531 grs.

3J ozs. = 1 ,640 grs.

4 ozs. = 1,750 grs.

4} ozs. = 1,859 grs.

4i ozs. = 1,969 grs.

4| ozs. = 2,078 grs.

5 ozs. = 2,188 grs.

5i ozs. = 2,296 grs.

S\ ozs. = 2,406 grs.

5} ozs. = 2,516 grs.

6 ozs. = 2,625 grs.
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Ounces (Avoirdupois) to Grammes

Ozs. Gms. Ozs. Gms. Ozs. Gms.

i 7.09 5 141.75 13 368.54

I 14.17 6 170.10 14 396.89

i 21.26 7 198.45 15 425.24
l 28.35 8 226.80 16 453.59

H 42.5 9 255.15 17 481.94
2 56.70 10 283.5 18 510.29

3 85.05 11 311.85 19 538.64

4 113.40 12 340.19 20 566.99

Cubic Centimetres to Fluid Ounces and Minims

C.c. Fl. oz. Minims. C.c. Fl. ozs. Minims.

1 16.9 60 2 54
2 — 33.8 70 2 223
3 — 50.7 80 2 391
4 — 67.6 90 3 80
5 — 84.5 100 3 249
6 — 101 200 7 19

7 — 118 300 10 268
8 — 138 400 14 37
9 — 152 500 17 287
10 — 169 600 21 56
20 — 338 700 24 305
30 1 27 800 28 75
40 1 196 900 31 324
50 1 365 1,000

(1 litre)

35 94

Minims, Drachms and Fluid Ounces to Cubic Centimetres

Mms. C.c. Mms. C.c. Dchms. C.c. - Fl. ozs. C.c.

1 0.059 15 0.888 2 7.10 5 142.1

2 0.118 20 1.18 3 10.66 6 170.5

3 0.178 25 1.48 4 14.21 7 198.9
4 0.237 30 1.77 5 17.76 8 227.4
5 0.296 35 2.07 6 21.31 9 255.8
6 0.355 40 2.37 7 24.87 10 284.2
7 0.414 45 2.66 1 oz. 28.42 20 568.4
8 0.474 50 2.96 2 56.84 30 852.6
9 0.533 55 3.26 3 85.26 40 1137
10 0.592 60

(i

drchm)

3.55 4 113.7 50 1421
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Grammes into Grains

(For fractional ounce equivalents of grains see p. 426)

Gms. Grs. Gms. Grs. Gms. Grs. Gms. Grs.

0.1 1.5 6 92.6 20 308.6 90 1389
0.2 3.1 7 108.0 25 385.8 95 1466
0.3 4.6 8 123.4 30 463.0 100 1543
0.4 6.2 9 138.9 35 540.1 110 1698
0.5 7.7 10 154.3 40 617.3 120 1852
0.6 9.2 11 169.7 45 694.4 130 2006
0.7 10.8 12 185.2 50 771.1 140 2160
0.8 12.3 13 200.6 55 848.8 150 2314
0.9 13.9 14 216.0 60 926.0 160 2469
1 15.4 15 231.5 65 1003 170 2624
2 30.9 16 246.9 70 1080 180 2778
3 46.3 17 262.3 75 1157 190 2932
4 61.7 18 277.8 80 1235 200 3086
5 77.2 19 293.2 85 1312 250 3858

Grains into Grammes

Grs. Gms. Grs. Gms. Grs. Gms.

1 0.065 17 1.102 45 2.916
2 0.13 18 1.166 50 3.240

3 0.194 19 1.232 55 3.564

4 0.259 20 1.296 60 3.888

5 0.324 21 1.361 65 4.212
6 0.389 22 1.426 70 4.536
7 0.454 23- 1.490 75 4.860
8 0.518 24 1.555 80 5.184

9 0.583 25 1.620 85 5.508

10 0.648 26 1.685 90 5 832
11 0.713 27 1.750 95 6.156

12 0.775 28 1.814 100 6.480
13 0.842 29 1.880 200 12.96

14 0.907 30 1.944 300 19.44

15 0.972 35 2.268 400 25.92
16 1.037 40 2.592 500 32.40

Formulae Stated in Parts

Formulae given, as many are, in "parts," may be made up by writing

gms. for the solid and c.c.s. for the fluid "parts," and converting them
if necessary into the British measures by any of the tables in this

section. Thus: Pyro, 10 parts; sodium sulphite, 100 parts; water,

1,000 parts, becomes Pyro, 154 grs.; sodium sulphite, 3 ozs. 230 grs.;

water, 35 ozs.
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Percentage Solutions

Considerable confusion exists as to the meaning of the term " 10

per cent, solution." Properly, such a solution is made up by dissolving

1 gramme of the solid and making up to 10 c.c.s. with water; or
in English measure, 1 oz. avoirdupois up to 10 ozs. water. In American
measure, the two solutions are not exactly equivalent, but the difference

is within practical tolerance. A common usage is to dissolve 1 oz.

avoirdupois and make up to 9 ozs. 1 drachm with water. Strictly,

this is not a 10 per cent, solution, but its convenience lies in the fact

that every 10 minims will contain 1 grain of solid, and the chief

use of a 10 per cent, solution is to measure out grains of the solid.

In any case, the error is unimportant in practically every instance

in which such solutions are specified.

Compound Conversion Tables and Factors for

Converting Formulae

The most convenient method of converting the quantities stated in

formulae from British to metric and vice versa is by the use of the tables

which follow. The conversion factors are given on the next page,

following the conversion tables.

CONVERSION TABLES

Grains (and fractional ounces) per 10 Ounces to Grammes
per Litre.

Grains Grammes Grains Grammes Grains Grammes
per per per per per per

10 Ozs Litre 10 Ounces Litre 10 Ounces Litre

1 0.23 50 11.43 900 205.8

2 0.46 60 13.72 1000 228.6
3

4

0.69

0.91

70
80

16.00

18.29 Joz. 25
5 1.14 90 20.6 i 50
6 1.37 100 22.9 I 75
7 1.60 200 45.7 l 100
8 1.83 300 68.6 li 125

9 2.06 400 91.5
J

i* 150
10

| 2.29 500 114.3 li 175

20 1 4.57 600 1 137.2 2 200
30

; 6.86 700 160.0 2J 225
40 !

1

9.15 !

i

800
!

182.9 21 250
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Grammes per Litre to Grains per 10 Ounces

Grammes Grains Grammes Grains Gramm es Grains
per per per per per

10 OuncesLitre 10 Ounces Litre 10 Ounces Litre

1 4.4 11 48.1 30 131

2 8.8 12 52.5 40 175

3 13.1 13 56.9 50 219
4 17.5 14 61.2 60 262
5 21.9 15 65.6 70 306
6 26.2 16 70.0 80 350
7 30.6 17 74.4 90 393
8 35.0 18 78.8 100 437
9 39.4 19 83.1 200 875
10 43.8 20 87.5 300 1372

(For fractional ounce equivalents of grains see p. 426)

CONVERSION FACTORS
To convert:

—

Grammes per litre into grains per ounce. Multiply by 0.437.

Grains per ounce into grammes per litre. Multiply by 2.28.

C.C.s. per litre into minims per ounce. Multiply by 0.48.

(Or approximately, divide by 2).

Minims per ounce into c.c.s. per litre. Multiply by 2.1.

Minims and Drachms per 10 Ounces to Cubic Centimetres

per Litre

To convert minims per 10 ounces to c.c.s. per litre it is sufficiently

accurate for all ordinary purposes to divide minims by 5 (to be
exact, 4.8).

To convert drachms per 10 ounces to c.c.s. per litre, multiply by 12

(to be exact 12.5).

To convert c.c.s. per litre to minims per 10 ozs. multiply by 5 (4.8).

To convert c.c.s. per litre to drachms per 10 ozs. divide by 12 (12.5).

Comparison of Thermometer Scales

To convert Centigrade to Fahrenheit :
—

9
Multiply by - and then add 32.

To convert Fahrenheit to Centigrade :

—

Subtract 32 and then multiply by-^-
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OPTICAL CALCULATIONS
Finding Focal Length

The focal length of a lens may
readily be found as follows :

Focus carefully on some very
distant object, such as a church
spire, and mark the position of
any convenient part of the moving
lens front on the fixed baseboard
of the camera. Then focus sharply

on an object of known size, e.g.

a graduated rule, placed as

close to the ^camera as the
available bellows extension will

permit. When this has been
carefully focussed mark the

position of the part of the lens

front previously chosen, and then
photograph the object. After
development measure the length

of its image.

If L is the length of the object

and / the length of its image on
the plate and d the distance

between the two marks made on
the baseboard, then the focal

length of the lens is given by

This method is theoretically

sound and only requires care to

give accurate results.

If there is available a camera
of extension somewhat greater

than twice the focal length

which is to be measured a
similar method may be used.

In this case the procedure is to

focus as before on a distant

object, marking the position of
any convenient part of the moving
lens front on the fixed camera
baseboard. Then any small

object is focussed so that the

image is exactly the same size as

the object, and the baseboard
again marked. The distance

between the two marks is the

focal length of the lens.

Focal Distances, etc.

Throughout the formulae, on
the next page, the following

symbols are used as follows :

—

/= the focal length or " focus
"

of the lens.

u = the distance of the object

from the lens.

v = the distance of the image
from the lens, e.g., camera
extension in copying, lens-

easel distance in enlarging.

D = distance from object to

image, neglecting nodal space,

which in most lenses, is small
compared with D.

R = number of times that the
size (linear) of the object
divides into that of the
image, i.e., No. of times of
enlargement.

r = number of times that the
size (linear) of the image
divides into that of the
object, i.e., No. of times of
reduction.

The distances u and v are
reckoned respectively from the
admission and exit nodes of a
lens. For practical purposes
(except with telephoto lenses) it is

near enough to take these as
situated at the diaphragm of a
compound lens or at ' the sur-

faces of a single lens.

All the formulae are derived
from the parent formula.

1 1 1

f u v

which, in its various forms allows
of practically any calculation of
image or object size, scale of
enlargement or reduction, camera
extension, etc., being readily

made.
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Scale of Reproduction

R = size pfimage
(Unear) f _ size of object j^,

size of object size of image

R is No. of times of enlarge- r is No. of times of reduction,

ment.
v u

/?=- ... (1) r = - ... (5)
i# v

*= ' ... ... (2) r-!LzZ-?-l ... (6)
u —f f f

R = V-^/ ... ... (3) r = * ... ... (7)

R - ^^(approx.) ... (4) r = ^_ (approx.) ... (8)

Focal Length

/= v = *-X-T ... (10) f- — = J?L (approx.) (12)J R+\ r + 1 /* + 2 r+2 '

/=^-V 03)

Distance of Object from Lens

«=^=vxr (14) u=fzrj 06)

u = £ +/- (r + 1) X /... (15) u = ^-y = J-J^ ... (17)

Distance of Image from Lens

v = « x *=7 (18) y = f
-^zrf (20)

v = (/x /?)+/ = {+ /. ..(19) v=^pj= ^p, ... (21)

Object-Image Distance

Z)=/x (*+^+2) = /x(r + }+2) ... (22)

/X (*+!)' /x(r+l)» ,_
/?

~
r

KZ*}

= fx(R + 2)=/x (r + 2) (24) (approx.)

D= v_x^M ) = vx(r+i)(25) D ^ mx{
ix(r±n m
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Notes on the Formulae

No. 2.—If the distance u of
an object is very great relatively

to the focal length /, the latter

becomes negligible relatively to u,

so that the formula becomes

R = •'according to which the size
u

of the image is directly propor-
tional to /, and inversely propor-
tional to u. While theoretically

this is never so, the size of
image is proportional (within

an error of 1 per cent.) to the
distance of the object if the
distance of the object is at least

100 times the focal length of the
lens. (See B.J., 1921, November
18, p. 686.)

Nos. 3, 7, 16.—When the
distance u of the object is very
great relatively to the focal

length, the distance v of the
image from the lens becomes
nearly equal to /, and, in con-
sequence of depth of focus,

actually equal to /. In these

circumstances, corresponding
with the photography of distant

objects, formulae 3, 7, 15 cease

to apply.

Nos. 1, 2, 3, 5, 6, 7.—Bearing
in mind the definitions of R and r

these formulae permit the calcula-

tion of the size of image obtained
of an object of known size at a
given distance with a lens of
given focal length and, vice versa,

the size of an object yielding an
image of known size.

Nos. 4, 8, 12, 24.—These
approximate formulae yield re-

sults sufficiently near for practical

purposes if R or r is greater
than about 9 or 10.

No. 20.—If u is very great,

compared with /, u—f becomes
practically equal to w, and
therefore v—f.

Examples

The following examples will

serve to illustrate the use of
those of the above formulae
which are chiefly employed for

practical purposes :

—

A picture 12 x 6 ft., 20 ft.

from the lens is photographed
with a 10-in. lens. What is the
size of the copy? 12 ft. =
144 ins., 20 ft. =240 ins. From
Formula 2, 144 X 10 + (240 -
10) = 144 X 10 + 230 = 6.26
ins. The copy therefore measures
6.26 X 3.13 ins.

Copying to Scale.

In making the copy of a
painting on a scale of one-
seventh, what focal length is

required if the painting is 20 ft.

distant ? In Formula 9, u = 20 ft.

r = 7, r + 1 = 8. The required
focal length is therefore 20 + 8 =
2£ ft. = 30 ins.

Enlarging with Camera.

Camera has extension of 14 ins.

What is greatest degree ofenlarge-
ment that can be obtained when
using 4 in. lens ? 14— 4 =10 in.

10 -r- 4 = 2£ ; that is, maximum
enlargement is 2\ times {For-

mula 3).

Maximum Focal Length.

In a camera for copying-
enlarging up to 4 times, an
extension of 30 ins. (lens to

plate) can be obtained. What
is the maximum focal length

of lens which can be used ?

4+1=5. 30 + 5 = 6. {For-

mula 10). Maximum focal length

is 6 ins.

In copying originals half scale

with camera of 9 ins. extension
what is maximum focal length of
lens which can be used? 9X2
= 18. 18+ 3 = 6 ins. {For-

mula 10). Focal length must not
be greater than 6 ins.



434 THE BRITISH JOURNAL PHOTOGRAPHIC ALMANAC 1954

Camera Extensions.

What is the required camera
extension for copying 8i x
6£ ins. to 4J x 3J ins. with a
12 in. lens ? In Formula 19,

reduction figure=2. 12-^2=6.
6 + 12=18 ins.

What is the required camera
extension when enlarging 4J x
3J ins. plate to 8£ x 6£ ins.

(= 2 times enlargement) with

12 in. lens? In Formula 19,

/ = 12; R = 2. 12x2 = 24.

24+12 = 36 ins. = 3 ft.

Enlarging Space.
Enlargements up to 10 dia-

meters are to be made with 8-in.

lens. What space is required

between negative and easel ? In

Formula2\R+ 1 = 11. 11 X 11

= 121. 121 X 8 = 968. 968 +
10 = 96.8 ins. = 8 ft. i ins.

Studio Space.
For making full-length cabinet

portraits with 12 in. lens, what
distance is required between
sitter and focussing screen ? If

sitter is 70 ins. and figure is

5 ins. on negative r = 14. In
Formula 23, r + 1 = 15. 15 X 15
= 225. ins. 225 x 12 = 2,700

2,700 + 14 = 192f = 16 ft. f in]

Magnifiers.

When using a supplementary
lens (magnifier) as a means of
bringing near objects into focus

when employing a camera fitted

with a lens adjusted for use at

fixed focus, the focal length of the

supplementary lens must be equal

to the distance of the object.

This holds good whatever the

focal length of the original lens.

Altering Focal Length.

The rule (very rough, on
account of the impossibility of
knowing from which part of a
lens mount to measure) for

finding the focal length of an
extra lens, to reduce or increase

the focal length of a given lens

is as follows :

—

Multiply the focal length to

be altered by the final focal

length desired, and divide the

product by the original focal

length less the final focal length.

A x F
That is : /a

= y. _ p
where fx is the original focal

length, F the final focal length

required, and /2 the focal length

of the necessary added lens.

To increase the focal length,

use a negative lens.

To reduce the focal length, use
a positive lens.

Telephoto Rules.

F=equivalent focal length of
complete lens.

fx — equivalent focal length of
positive.

/a = equivalent focal length of
negative.

E = camera extension, from
negative lens to ground
glass.

M= magnification, that is, num-
ber of times the image
given by the complete lens

is larger than that given
by positive alone.

Magnification when working at

given extension is found by
dividing camera extension by
focal length of negative lens and
adding.

EM= f + 1.

/a

Camera extension, necessary for

given magnification — multiply
focal length of negative lens by
magnification less 1.

E=UM - 1).

Focal length of complete lens.—
Multiply focal length of positive

by magnification.
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Diaphragm Numbers

Exposures at Different Apertures.

f/Numbers ... 1.8 2 2.2 2.5 2.7 3 3.16 3.4
Rel. Exposure

Required —
Fractious ... 2/3 3/4 1 u H li 2 2*
Decimal ... 0.83 1 1.33 1.66 2 2.33 2.66 3

Seconds ... 1/12001/1000 1/750 1/600 1/500 1/428 1/375 1/325

f/Numbers ... 3.5 4 4.5 5 5.6 6 6.3 8

Rel. Exposure
Fractions ... 2* 3 4 5 6 7 8 12
Decimal ... 3.33 4 5.3 6.66 8 9.3 10.6 16

Seconds . .

.

1/300 1/250 1/190 1/150 1/125 1/100 1/95 1/60

The above table gives the relative exposures with lens apertures.

The Fraction line gives a series of f/Nos. each requiring double
the exposure of the preceding one. This series is f/2.2, 3.16

:
4.5,

6.3. The Decimal line gives a similar series, beginning with/72, viz.,

f/2, 2.7, 4, 5.6, 8. The last line gives the relative speed of any lens,

in comparison with another lens of different aperture.

Equivalent f/Nos. and Uniform System Numbers.

Rel. Exposure Req. 1 2 4 8 16 32 64 128
f/Nos 4 5.6 8 11.3 16 22.6 32 45.2

U.S. Nos 1 2 4 8 16 32 64 128

Among Continental opticians at the present time it is usual to

adopt a different series of f/Nos. each requiring double the exposure
of the preceding one. This series is :

—

f/No. 3.16 4.5 6.3 9 12.5 18 25.3 36

Note.—Most lenses are now marked with the f/Numbers, according
to one of the above series. The actual diameter of the diaphragm
aperture in millimetres is marked on some Continental lenses.
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Hyperfocal Distance and Depth of Field

In a camera focussed for infinity, the pencil of rays proceeding from
a point at a distance H in front of the lens strikes the plate in a circle,

the disc of confusion, the fundamental equation of the lens giving

the relation H —pjsc (1) where / is the focal length of the lens,

s the stop number, and c the diameter of the disc of confusion. If

c is the largest disc that is indistinguishable from a point, then H is

the hyperfocal distance. It is generally agreed that a disc of 1/100-in.

viewed at 10-in. is indistinguishable from a point; therefore if the disc

of confusion is restricted to 1/1,000 of the focal length of the taking

lens, the resulting picture will seem sharp in definition, to whatever
size it may be enlarged, when viewed at the distance which gives correct

perspective. Put c = fj 1,000 in (1) and we get

H = 1,000//*, (2)

or, H = 1,000 times the effective diameter of the stop (3)

Standard of Definition.

The above standard is recommended for all pictorial work. If

a more exacting standard is required, the factor 1,500 or 2,000 may
be used instead of 1,000. The Leica standard is 1,500. But the extra

stopping down slows the lens, and should not be employed unless

necessary. To use 1 ,500 halves the speed of the lens, and 2,000 reduces
it to a quarter.

Telephoto Lenses.

This method gives satisfactory depth of field for a telephoto lens,

provided the picture is viewed at the correct distance for true perspec-

tive, but in practice the negative will be enlarged to the same size and
viewed at the same distance as the product of the normal lens ; in

order that it may stand this nearer scrutiny the H.D. must be multiplied

by the " power " of the telephoto, the ratio of its focal length to that

of the normal lens, which is approximately equal to the diagonal of
the negative.

Wide Angle Lenses.

The wide-angle negative should be given extra enlargement above
that given to the normal negative, in the ratio of the focal length of
the normal lens to that of the wide-angle lens; then both perspective

and depth of field will be correct for viewing at the normal distance.

Use of the Hyperfocal Distance

Method I.—If the lens is focussed on the H.D., focus extends
from half the H.D. to infinity. In landscape work where everything
is wanted in focus, using a 2-in. lens at //2, the effective aperture is

1 in., H.D. 1,000 in., say 84 ft. Focus on 84 ft. and all is sharp from
42 ft. to infinity. Stop down to //4, H.D. is 42 ft. Focus on 42 ft.

and everything is sharp from 21 ft. to infinity. Or stop //8 focus on
21 ft. and all is sharp beyond 10 J- ft.

Method II.—Divide the H.D. by 0, 1, 2, 3, 4, 5, etc., in succession
and get the series infinity, 84, 42, 28, 21, 16f, 14, 12, 10J, 9h 8.4,

7x
7
r» 7, 6^i 6, etc. Focus on any one of these distances, say 14 ft.,

and at full aperture focus extends one step each side, from 16$ to 12 ft.
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Divide stop diameter by 2, using //4, and focus extends two steps

each side, from 10J to 21 ft. Divide stop diameter by 4, using //8
and focus extends four steps, from 8.4 to 42 ft.

Method III.—The above two methods are particular applications

of the general case, in which the lens is focussed for a distance D,
and focus extends to a far distance D x and a near distance D 2 . The
circle of confusion is calculated to be a constant fraction (1/1 000th
for example) of the focal length of the lens in the case of the hyperfocal

distance itself, but of the extended focal length when the lens is

focussed on a nearer point. Definition is satisfactory when the print

is viewed from the distance for true perspective.

The fundamental equation of the lens then gives

—

_ _ HD _ HD^
D 1

- H _ D D*-H + D (4)

H being the hyperfocal distance, and D the distance focussed on.

The extent of focus behind and in front of the plane focussed

D2 D2

on, is H — D anc* H 4- D respectively (5)

If definition is required between the farther and nearer limits

D x and D a the distance D to focus on by eliminating H from (4) is

—

2DxD 2D =D7 + £. <6>

Similarly eliminating D from (4), the hyperfocal distance,

2D!D 2H = D7^T>, (7)

Example.—Definition is required between 12 and 20 ft. with a
4-in. lens; what distance must be focussed on, and what is the largest

stop that may be used ?

By (6), distance D to focus on is 15 ft. By (7) H is 60 ft.

1,000
By (2), / being i ft. s is

3 ^-g^ = 5.6

Method IV.—Subtracting (4) or adding (5), the whole depth of

2HD *

focus is
H2 _ D 2 (8)

and for large apertures and near distances, so that D is small compared
with H, depth of field is

—

2D2

TT (9)

This is a useful formula for reflex work. For a 6-in. lens at//4.5,

the H.D. is 112 ft. and by (9) depth of field at 12 ft. is 31 in. of which
rather more than half is behind, and rather less than half is in front

of, the plane focussed on. For other distances, depth varies as the
square of the distance: distance doubled, depth quadrupled. For
different stops, depth varies as stop number: double the stop number,
double the depth.
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Table of Hyperfocal Distances (in feet)

Focal Stops
length,
inches //l //1.

4

m //2.8 //3.2 //4 //4.5 r/5.6 m //il //16 //22

1 84 60 42 30 27 21 19 15 n 8 6 4
U 125 89 63 45 40 32 28 23 16 11 8 6
2 168 119 84 60 53 42 37 30 21 15 11 8

2* 209 149 105 75 66 53 47 38 27 19 14 10
3 — 178 126 89 79 63 56 45 32 23 16 12

3* — 208 147 104 92 74 65 53 37 26 19 13

4 — — 168 119 105 84 75 60 42 30 21 15

41 — — 189 134 118 95 84 68 48 34 24 17

5 — — 209 149 131 105 93 75 53 38 27 19

5£ — — — 163 145 116 103 82 58 41 29 21

6 — — — 178 158 126 112 89 63 45 32 23

6i —

.

— — 193 171 137 121 97 69 49 35 25
7 — — — 208 184 147 130 104 74 52 37 26

The standard of this table is a maximum disc of confusion in the

negative of 1/1,000 of the focal length of the lens, which produces
a disc of confusion of 1/100 in. in an enlargement for which the

proper viewing distance is 10 in. If a " two-power" telephoto lens

is used these hyperfocal distances should be doubled, and similarly

for other powers in proportion to the power. This standard of
definition is that generally used and found satisfactory; the Leica
standard is 1/1,500 focal length; if that standard should be preferred,

the above hyperfocal distances must be increased by a half.

Optimum Focussing and Maximum Stop
by Chart

The accompanying chart enables the correct focussing distance

and the maximum stop allowable to be read off at sight when the

near and far limits of the field are known. The dotted tie-line indicates

that for a field extending from 10 ft. to 15 ft. from the lens the distance

to focus on is 12 ft. and the stop//2.8 may be used on a 2-in. lens.

If the lens to be used has a focal length not one of the four exemplified,

the chart should be scaled for that focal length by means of the eqn.

H = 1 .000 f/s where / is the focal length (in feet) and s the stop
number.

The standard of definition assumed here for normal lenses (focal

length approximately equal to diagonal of negative) is 1/100 in.

in the enlargement when 10 in. is the proper distance for viewing.

The Leica standard is 1/150 in. at 10 in.; if this standard is preferred,

the chart may be scaled for it by using the coefficient 1,500 instead

of 1 ,000 in the formula for H, or the chart may be used as it stands
and the stop numbers read off increased by 50 per cent.
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The diagram may be used for any multiple of the indicated feet

provided that the// number is divided by that multiple. Thus the
dotted line on the chart indicates that for limits of 100 and 150 ft.

the focussing distance is 120 ft., the H.D. 600 ft., and the stop//0.28
may be used on a 2-in. lens. Or for 1J ft. and 1 ft. the focussing distance
is 1.2 ft., H.D. 6 ft., and stop//28. Or for limits of 30 ft. and 20 ft.,

the focussing distance is 24 ft., H.D. 120 ft. and maximum stop f\\.4.

The chart can also be used to give the limits of definition when the
distance focussed on and the stop are known. The H.D. for a 3-in.

lens at//5.6 is 45 ft. ; a line from 45 on the H.D. scale to 10 ft. focussing
distance shows definition from 8J ft. to 13 ft.

A Depth of Field Table for All Lenses

FOR CONTACT PRINTS ONLY

P. Conklin (B.J., 1937, Oct. 15, p. 663) describes a system of
calculating depth of field for group photography, applicable only
to contact prints assumed to be viewed at one fixed distance, founded
on the measurement of the length of a face on the ground glass. The
depth of field for any fixed disc of confusion depends on the size of
the image on the ground glass, and is independent of the focal length

of the lens. It should, however, be noted that in so far as the system
requires that all prints, whatever the focal length of the lens, are to

be viewed at a fixed distance, it is not compatible with the maintenance
of correct viewing perspective.

The length on the ground glass of a head at the distance focussed
on, is measured: say it is f in. Under the column headed f in. (size

of head) are depths from 16 to 59 in. corresponding to stops from
//4.5 to //16. The depth of the group is estimated, and the stop
chosen which will produce the depth required, assuming a circle of
confusion of 1/125 in. The bottom line indicates camera extension

from lens to plane of principal focus which lies about one third way
back in total field depth.

Head ^M 3̂ 5/8"

Ratio 1:1° 1:13 1:14

11 13 15 19 35

1/4'

1;36

V 4 * 5 8" 12" 16" 30" 44" 95"

5.6 10" 16 u 31" 35" 56" 123"

8. 14 u 33 B 29" 45" 83" 176"

11. 20" 32" 40" 64" 106" XX

J

16. 28" 46" 59" 105" 168" XX

37
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Depth Table for Amateur Cine Cameras

Calculated for a Lens of 1 inch (25 mm.) focus and a Disc of
Confusion of 0.001 inch

Distance
focussed
in feet

//1.9 //2.8 //3.5 //4

100 30 — inf. 23 — inf. 19 — inf. 1 7 — inf.

50 23 — inf. 18 —inf. 16 — inf. 14 — inf.

25 16 — 38 13^— inf. 12 —inf. 11 —inf.
15 11—22 10 —30 9—40 8—55
10 8—13 74— 15 7—17 6j— 19
8 6}— 10 6J—11 6—12 5f— 13

6 5i—

7

5 -74 4f—

8

4?- 84
4 3*— 4* 34- 4| 34-4| 3i—

5

3 2' w—y v 2' 9"—V 4" 2' 8"—y 5" t r—y 6"

2 23"—25" 224"—254" 22"—26" 214"—27"

Lenses for Studios
Focal Lengths of Lenses for Studios of Various Lengths
The following table shows the focal length of lens suitable for

comfortable working in studios of various lengths. In each case it

is assumed that 5 ft. of the length will be taken up by camera, operator,

sitter and background. The figures in column 1 are the full run of the

studio, including this 5 ft. In the case of the short studios the focal

lengths are about the longest which can be used: in the longer studios

somewhat greater focal lengths might be used, but the lenses advised
are about the best for general work.

C.D.V. half C.D.V. Cabinet Boudoir
Length C.D.V. length and head, head and half length, Boudoir

of Studio full length Cabinet Cabinet Boudoir Panel full head, Panel
full length half length full length length half length

Feet Inches Inches Inches Inches Inches Inches

12 4* 64* 84 9* 12* 14

14 4|* 74* 9 10* 13* 16
16 51 84 10 104 16 18

18 6 84 104 104 16 18

20 6 10 104 12 18 20
22 7 104 12 14 22 22
24 84 12 14 16 24 24
28 84 134 16 16 24 24
30 10 134 16 18 24 24

*Full lengths may be obtained with these focal lengths but with
so near a standpoint good perspective cannot be expected.

The dimensions of the sizes quoted above are as follows;—
C.D.V.: 34in.x2^in; Cabinet: 5f in.x4-fc in.;

Boudoir: 8in.x5iin.; Panel: 114in.x7in.
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MISCELLANEOUS INFORMATION
Copyright in Photographs

1. Copyright (the right to copy
in any form) subsists in photo-
graphs because such right is

recognised as a species of property
by the law of England (and of
most other countries).

In Great Britain, the law is

embodied in the Copyright Act
of 1911 (H.M. Stationery Office,

Kingsway, London, Is ) which
came into force July 1, 1912.

2. The Copyright Act has
been adopted (in some cases
with alteration) by the Domin-
ions of Canada and New Zealand,
Union of South Africa and
Commonwealth of Australia.

Copies of the Acts may be
obtained from the offices of the

respective governments in

Ottawa, Dunedin, Pretoria and
Canberra. The effect of these

Acts is that copyright created
in Great Britain extends to those
parts of the British Empire.

3. Copyright is created by the

mere act of taking the photo-
graph. There is nothing else

that should or can be done. It

is not necessary to mark photo-
graphs "Copyright" in order to

create or maintain the copyright
in them. There must be copyright
in every photograph that is taken,

and the copyright must belong
to some person.

4. Copyright is the " sole

right to produce or reproduce
the photograph or any substan-
tial part thereof in any material
form whatsoever."

5. Copyright in photographs
lasts for 50 years from the making
of the original negative.

6. Anything which is not itself

copyright may be photographed,
and the photograph will be copy-
right. This applies to people's

faces (taken with or without their

permission), any scene or land-

scape, works by the Old Masters
of paintings—anything which is

not a painting, drawing, or other
work in which there is copyright.

But note :

(a) You may take a photo-
graph from an unusual point of
view and of course obtain copy-
right in your picture. But
anyone else may afterwards
photograph the scene from the

same standpoint, and he obtains
copyright in his picture.

(b) A photographic copy of
an Old Master is itself copyright
if it is made by photographing
the original but a photograph
of another photograph of the
original would (most probably) be
an infringement of the copyright
in the latter and, therefore, would
not be entitled to copyright.

7. Although there is copyright
in " architectural works of art

"

(buildings), the taking of photo-
graphs of such buildings is

specially permitted by the Act.

The same applies to works of
sculpture if "permanently situate

in a public place."

8. Copyright in a photograph
includes copying in another style,

e.g., as a drawing in line or wash
or in colours, or as an etching, or
larger or smaller. Moreover the

copy need not be exact to be
unlawful. It may be different,

but if it is a " colourable imita-

tion," i.e., recognisable as having
been made from the photograph,
it is unlawful.

9. The copying of part of
a photograph, e.g., a face in a
group, is also unlawful.

10. Anyone who takes a photo-
graph at his own expense, not
to the order of anyone, nor as an
employee of somebody, auto-
matically becomes the owner f
the copyright.
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11. But if the photograph is

ordered and is made " for

valuable consideration " in pur-
suance of the order, the copyright
automatically becomes the pro-
perty of the person giving the

order ; or of the employer, if

made by an employee in course
of his employment.

12. The copyright continues
to be the property of the customer
even though he fails to pay. The
photographer is not entitled to

take the copyright because the
customer has not paid. The
two things are distinct.

13. Although not the subject
of copyright law, the negatives
which a photographer makes in

executing an order, by common
law and long trade custom, are
his property, unless in the first

instance he contracted to sur-

render them. But they cannot be
used for any purpose except as
the customer directs or permits.

14. The copyright in a photo-
graph may be sold outright or
piecemeal (i.e., for various limited

purposes), but any such transfer

is not valid unless in writing.

For example, a photographer
may tell a sitter who has come
in the usual way that he will

charge less if he obtains the
copyright. Both parties may
agree to this arrangement,
but unless a sitter signs a form of
words to this effect, he or she is

(and continues to be) the owner
of the copyright.

15. Any copying or repro-
duction of a photograph without
the permission of the owner of
the copyright is an infringement
of the latter. It is also an
infringement for anyone to sell

or show for sale copies that
they know to be infringements.

16. When a photograph has
been published without per-
mission, the infringer should be
asked what compensation he will

make—not asked for a particular

sum. It is usual to accept twice

the fee which would have been
charged in the first instance.

Anyone concerned in reproducing
photographs may be expected to -

know that there must be copy-
right in every photograph of
recent date. His only defence is

that he had permission from
someone he thought to be the
owner of the copyright.

17. In any action for infringe-

ment, the plaintiff is assumed
to be the owner of the copyright;

it is left to the defendant to show
that he is not.

1 8. Copyright created in Great
Britain or in British Dominions
also extends to all the countries

subscribing to the International

Copyright Convention, viz., to

the chief countries of the world,
with exception of the United
States of America and Soviet

Russia. According to the Con-
vention, a resident national of
any country observes the for-

malities in his country (none in

Great Britain), and obtains in

all the other countries the degree
of protection granted to their

nationals. As a consequence of
the Convention, the rights in

photographs by people of almost
every nationality must be re-

spected in almost every country.

19. As regards the United
States, there are various special

reciprocal agreements between
the U.S. and a number of coun-
tries, according to which those

who are not American citizens

can obtain copyright in the

United States by observing the

formalities in force there, viz.,

registration of the photographs in

Washington and marking of
prints to show that they are

copyright. (Particulars from the

U.S. Registrar of Copyrights,

Washington.) Reciprocally
American citizens obtain copy-
right in Great Britain and in

the other countries which have
entered into this arrangement.
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Reproduction Fees

There is no generally agreed schedule of reproduction fees payable
by newspapers and magazines for photographs published by them.

The newspaper and periodical associations and the principal Fleet

Street agencies have agreed a schedule, which we reproduce below,
but this is binding only between the signatories of the agreement,
and while some newspapers pay these rates to all photographers
without discrimination others do not, and with these the photographer
must make his own arrangements.

Newspapers London Provincial

Stamp heads up to 2\ sq. ins. 18/0

Any picture up to 10 sq. ins. 42/0 25/2

„ „ over 10 up to 30 sq. ins. 50/0 25/2

»» >» »» 30 „ „ 50 sq. ins. 75/0 25/2

,, , „ 50 „ „ 80 sq. ins. 105/0 50/5

,, » »» 80 „ „ 150 sq. ins. 210/0 75/7

,, > »» 150 200 sq. ins. 252/0 75/7

,, , » »> 200 250 sq. ins. 315/0 75/7

,, » >» 250 300 sq. ins. 420/0 75/7

„ ,
300 350 sq. ins. 504/0 75/7

Periodicals Class B. Class C. Class D.

Not exceeding 3 sq. ins 24/2 24/2 24/2

Between 3-12 sq. ins 32/2 32/2 24/2

12-30 sq. ins 40/3 32/2 24/2

30-60 sq. ins 69/0 57/6 48/3

60-90 sq. ins ... 138/0 115/0 96/7

Ove r 90 sq. ins ... 230/0 207/0 193/2

Class B includes: Queen, Sphere, Field and similar weeklies
Vogue, Britannia and Eve, Times Weekly, Radio Times, Listener,

Everybody's, etc.

Class C includes: Publications by Amalgamated Press, Cassells,

George Newnes, Arthur Pearson, Hutchinson & Co., Odhams Press,

Monthly Magazines such as Homes and Gardens, Good House-
keeping.

Class D : All publications not included in the Press Fees Agreement
or the above classes.

Special rates apply to pictures sent by wire or radio, and for pic-

tures brought by or taken from a specially chartered aircraft.

Note.—Where special terms are expected for an exclusive photo-
graph, this should be stated on back of print. Special terms should,

wherever possible, be negotiated in advance.
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Factories Acts

A new act was passed in 1948
to amend the Factories Act 1937,

which itself was to consolidate
(with certain amendments) the
Factory and Workshop Act, 1901

to 1929. Copies of the 1937 and
1948 Acts may be obtained from
H.M. Stationery Office, price

2s. 6d. and 4d. respectively,

excluding postage.

Premises in Great Britain where
persons are employed in photo-
graphic work come within the

regulations of the Acts. They do
not apply to premises where
assistants are not employed (one-
man businesses), but cover any
workplace in which two or more
persons, with the agreement of
the owner or occupier, carry on
work which would constitute the
workplace a factory if the owner
or occupier were their employer.
In such a case (the premises not
being part of a tenement factory)

the owner or occupier comes
under the Acts as though he were
the occupier of the "factory"
and the employer of the work-
people.

A prescribed Register must be
kept; in this must be entered
particulars of " young persons

"

employed, and dates of periodical

painting, or limewashing, and of
accidents, which must also be
reported to the Inspector for the

district if the person concerned is

incapacitated for more than three

days next after the occurrence of
the accident.

H.M. Factory Inspectors are to

a large extent technical experts,

and it is always well to welcome
their inspection before making
any changes in existing work-
shops. A person intending to

occupy premises as a factory
must, not less than one month
before occupation, send written
notice to the Inspector for the

district, giving name, address,

nature of work, and details of
mechanical power to be used, if

any.

The following are the principal

requirements which apply to

photographic premises.

Notices.—There shall be dis-

played, at employees' main fac-

tory entrances, an abstract of the
Factories Acts, names and ad-
dresses of the Inspector for the
district, the Superintending In-

spector for the division, and of
the Appointed Factory Doctor.
Also details of the day and time
of the weekly half-holiday, and
a specified public clock. A
General Register must be kept,

with details of "young persons"
employed—both boys and girls.

The Register must be kept avail-

able and produced when demand-
ed by the Inspector. Periodical

. returns, at intervals of not less

than one year, must be sent to the
chief Inspector, giving details of
the hours of employment of
women and- young persons, with
age, sex and occupation. A
" woman " is defined as a woman
who has attained the age of 18,

while a "young person" is one
over 14 but under 18, of either

sex.

Health, Hygiene, and Safety.—
Young persons must be certi-

fied fit for employment by the
appointed factory doctor, and
any condition on which a certi-

ficate is issued before the young
person attains the age of 16 will

continue to have effect after that

age is reached. A certificate

issued after October 1st, 1948,

will be in force for twelve months,
or any prescribed shorter period,

but may be varied or revoked by
the appointed factory doctor
upon examination. From Octo-
ber 1st, 1950, there must be pro-

vided and maintained suitable

facilities for sitting for any em-
ployed persons when there are

19
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reasonable opportunities for sit-

ting without detriment to work.
When work can be done sitting,

seats must be provided, the size,

design and construction of which
are suitable for the person and
the work. The seat must be
adequately supported, and a
footrest must be provided if the
feet are not properly supported
without such rest. The Act
requires 400 cu. ft. of space per
employee in any room, and
reasonable ventilation and tem-
perature and precautions against

fire. Moving parts of machinery
must be fenced, and all electrical

machines must be efficiently

earthed. A first-aid box must be
kept in the charge of a named
person. Precautions against fire

apply particularly to the handling
of celluloid films, and smoking,
use of naked lights, etc., is pro-

hibited. The possibility of fire is

greatest in the handling of roll-

films.

Special Regulations.—In places

where celluloid in the form of
roll-film or cut film is used the

Celluloid Regulations are opera-
tive (see below). These include

fire-resisting storage, prohibition

of naked lights, etc., unless ade-
quately protected, no smoking,
easy exits, and outward-opening,
swinging, or sliding doors. Em-
ergency exits should be so marked
in large red letters. The Cinema-
tograph Film Regulations do not
apply to still photographic work
nor to the manipulation of non-
flame film.

Hours of Employment.—There
is no restriction as to the employ-
ment of men, including boys over
18. Permissible hours of employ-
ment for women and young
persons for full days are as

follows: A young person under
16 must not work more than 44
hours in a week, which must be
between 7 a.m. and 6 p.m.

Workers over 16 may work 7

hours a day or 48 hours a week,
the limiting hours being 7 a.m.

and 8 p.m. The total hours for

a day, including meal and rest

times, must not exceed 11.

Periods of work must not be over
5 hours, of which 10 minutes
must be rest time, as otherwise
the periods must not exceed 4i
hours. A half-hour rest must be
given between periods. The
periods must be the same for all

workers in this class. The times
used must be stated on a pre-

scribed form affixed in the factory.

No Sunday work is permitted.

Overtime.—Women and young
persons who are 16 may work
overtime, but the total of hours
so worked must not exceed 100
in any one year, or 6 in a week,

.

and must not take place in more
than 25 weeks in a year. The
total day must not exceed 12

hours in the factory (or 10 hours
of work) which must be between
7 a.m. and 8 p.m. Women over
18 years of age may work until

9 p.m. Where a five-day week
operates, women and young per-

sons aged 16 or over may work
overtime by extending the period
of work to 10£ hours, but no
overtime is allowed if any work
is done on the sixth day, since

the working day may be extended
to 10 hours in a five-day week.

Storage of Celluloid

In Great Britain the storage
of celluloid in the form of sensitive

film or celluloid negatives is

subject to the regulations set

forth in " Statutory Rules and
Orders, 1921, No. 1825" (H.M.
Stationery Office, London, Edin-
burgh, Manchester, Cardiff and
Belfast, price Id.) under Section
79 of the Factory and Workshop
Act.
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A memorandum prepared
specially for the information of
professional photographers on
the storage of celluloid on
premises to which the Factory
and Workshops Acts apply is

obtainable from the Home Office,

Whitehall, London, S.W.I.

As regards sensitive films kept
on premises in quantity which as a
rule does not exceed 14 lbs.

storage in a drawer or cupboard
in a private office or other room
in which no handling of celluloid

is done is officially regarded as

complying with the requirement
for " safe storage."

The regulations in respect to

developed negatives will depend
to some extent on the amount of
such negatives. Where the latter

are of considerable weight, they
require to be kept in a fire-

resisting store, such as a cabinet

or cupboard constructed of fire-

proof material, e.g., sheet metal,

asbestos sheeting, or wood effec-

tively treated to resist flame. This
store requires to be of sound
construction and is to be kept
locked. The door or lid needs
to be so arranged that there is

no naked light or open fire

near at hand. The store should
not be situated in a work-room
where celluloid is handled nor
on a stair, nor near a door, nor in

a passage through which persons
might have to pass to escape in

the event of a fire. The nature of
the contents should be clearly

marked on the outside of the
store, and a cautionary notice

put up prohibiting the use of
naked lights. An adequate
supply of buckets of water should
be kept always available close

outside the store, water being the
best extinguisher of celluloid.

The foregoing recommenda-
tions are for general guidance
and are subject to modification,

according to the quantity of

celluloid, or on account of the
design of the building or nature
of the processes, at the discretion

of the District Inspector of Fac-
tories.

Premises may be exempted
from the above regulations on
the authority of the Chief Inspec-

tor of Factories, Home Office,

Whitehall, London, S.W.I.

The Shop Acts

(Great Britain)

Under the Shop Acts of 1911
and 1912, the parts of a photo-
grapher's premises in which
goods are sold to the public is a
" shop." As such, it must be
closed one half-day in each week
from 1 p.m. unless exempted on
certain grounds.

It has, however, been held
that a photographer may admit
sitters to his establishment on the
weekly half-holiday by previous
appointment, but must not keep
the "shop" open for chance
passers-by.

Assistants in a " shop," that

is to say receptionists and others

who take orders from customers,
or despatch goods, are entitled

under the Act each week to one
half-day holiday beginning not
later than 1.30. The half-holiday

may be on the half-day closing

day or on another day of the

week. The employer is required

to put up a notice in his shop
stating the days when his assis-

tants are to have their half-

holiday.

In holiday resorts in which
an Order allowing shops to keep
open during the holiday season
on the weekly half-holiday is in

force, an employer who satisfies

the local authority that he gives

his assistants a holiday on full

pay of not less than two weeks
during the year and pests a
notice to that effect in his shop,

need not give his assistants a
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half-holiday during the time the
Order is in operation.

The Shop Acts are administered
by local authorities ; applica-
tions for information on particu-

lar points should be made in the
photographer's district.

Sunday Closing of Shops
The Shops (Sunday Trading

Restriction) Act, 1936, in so
far as it affects photographers and
retail photographic traders, re-

quires the closing of shops on
Sundays and prohibits retail

trading (other than the sale of
passport photographs) in any
place whatsoever, e.g., street

trading.

(Exception is made in the case

of museums, parks, etc., under
control of public authorities, etc.,

and passenger vessels).

The Act does not apply to

wholesale trading, nor to Scot-

land.

The term "trading" includes

the booking of orders for taking

photographs, but the actual taking

of a photograph, provided the

order has been booked outside

prohibited hours, does not come
within the scope of the Act,

so that the actual Sunday activi-

ties of professional portrait and
commercial photographers, press

photographers, etc., are not in

any way restricted by the Act.

Special provision is made to

enable persons of the Jewish
religion, and certain other

religious bodies, to carry on
trade up to 2 p.m. on Sunday
provided that they close for the

whole of Saturday and comply
with certain other conditions.

Provision is also made to

meet the special needs of holiday

resorts, whereby a local authority

may exempt the sale of photo-
graphic requisites for 18 Sundays
during the year provided the

order has the approval of two-

thirds of the shopkeepers affected.

Registration of Business

Names (Great Britain)

Under the Registration of
Business Names Act, 1916, it is

required that persons who carry

on a business in Great Britain

under a name which is not their

true name or the name by which
they have always been known
shall register the business with
the Register of Business Names.

It is required that a person or
partnership shall register if the

"business name" includes any
addition to the name of the per-

son or names of partners. Thus
Joseph Jones, if he trades as
" Jones & Co.," must register.

Also every individual of firm

who, or a member of which, has
either before or after the passing

of the Act changed his name
must register. This does not
apply to women who change their

name by marriage.

The cost of registration is 5s.

Offices of the Registrars are :

England and Wales, Bush House,
South-West Wing, Strand, W.C.2;
Scotland, Exchequer Chambers,
Parliament Square, Edinburgh

;

Northern Ireland, 15, Donegal!
Square West, Belfast ; Irish Free
State, Coleraine House, Dublin.

Registered firms must state in

all catalogues
>

circulars, show
cards and business letters, on
which the name appears, the

Christian name or initial and
surname of the proprietor, and
in businesses belonging to more
than one person, of all partners.

If the individual " proprietor
"

or partners are not British, the

nationality must also be stated on
business stationery ; and if there

has been a change of nationality,

the original nationality.

Fines not exceeding £5 may
be inflicted for failure to register
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or non-observance of these pro- size for the head is 1J in. from
visions. top of head to base of chin.

Photographers who come
within the Act are not required Pnw4ni«* Tqy
to publish their true names on rurcnase lax.

photographs, postcards, etc. The provisions of the Purchase

t» x ™_ * u Tax regulations are so complex
Passport Photographs. that any attempt to summarise
Photographs for British Pass- them would merely be misleading,

ports must not be larger than The Editor of the British Journal

2J x2 inches, or smaller than of Photography will however be
2x 1| inches. Two copies are pleased to reply to queries so long
required, unmounted, and must as these are each accompanied by
be printed on normal thin paper a stamped addressed envelope and
which must not be glazed on the addressed : The Editor, British

reverse side. The portrait must Journal of Photography, 24, Well-
be taken full face, without hat. ington Street, London, W.C.2.
Retouching is permitted so long Queries on any other photographic
as permanent identification marks subject will likewise be answered
are left intact. A good average by that Journal.

EXPORT CREDITS GUARANTEES
Firms engaged in export trade can obtain valuable help and backing

from the Export Credits Guarantee Department.

This Department can insure exporters against the main risks of
financial loss to the extent of 85 per cent, to 90 per cent, of the value
of overseas transactions. E.C.G.D. issues a number of standard
guarantee Policies to cover most aspects of export trade, and, if

necessary, will write special policies to meet special circumstances
and conditions. These policies are divided into three categories:

(i) Short Term, for consumer goods sold on short credit terms
up to 6 months.

(ii) Medium Term, for credits of more than 6 months, chiefly for

capital goods,

(iii) Dollar Drive for the special risks in the production of goods
for and selling in the North American and the Latin American
Dollar Account markets.

Short Term Policies

The main risks of loss covered by E.C.G.D. Short Term Policies are:

(a) A buyer's insolvency or prolonged default.

(b) Exchange restrictions or shortages preventing the transfer of
payment to the United Kingdom.

(c) War in the buyer's country or between his country and the

United Kingdom, and civil war and disturbances in the

buyer's country.

(d) The imposition of import and export licencing restrictions.

A number of other risks outside the United Kingdom, and beyond
the control of the exporter or his buyer, are also covered. For losses

due to insolvency or default there is 85 per cent, cover, and payment
is made on the insolvency of the buyer or after twelve months default.
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For all other risks, there is 90 per cent, cover, with payment of claims
six months after the occurrence of the event causing the loss.

Premiums for F.C.G.D. Policies are quoted at a rate per £100. and
vary according to the countries involved, the type of goods and the

terms of payment. Except for special policies, premiums seldom
rise above £1 per £100 value of exports insured.

Policies cover an exporter's whole turnover, and can give cover for

direct exports, re-exports or merchanting business from the date of
contract to the final receipt of payment, or can give similar cover
from the date of shipment only. Individual contracts do not have
to be registered or declared; only monthly totals of business for each
country. Each Policy contains an agreed figure up to which the

exporter may trade with individual buyers without prior reference

to E.C.G.D., but above that figure, " credit limits " have to be agreed.
This is in itself a valuable part of E.C.G.D. cover for it enables bad
debts to be avoided at the outset and gives a useful guide as to a
buyer's standing.

E.C.G.D. Policies are valid for one year, and may be renewed each
year thereafter.

Medium Term Policies

These policies, which are designed chiefly to cover exports of capital

goods, are given for individual contracts, and give cover for the same
range of risks as Short Term Policies.

Dollar Drive Policies

This series of policies has been introduced to help exporters who
wish to develop or increase the sale of their products in Canada and the

United States of America. The series comprises policies to cover the

risks inherent in the various stages and techniques of marketing in

North America: market surveys and products tests, advertising and
sales promotion campaigns, and the holding of stocks in the market
to facilitate delivery and servicing. Joint Venture Guarantees are

available for those who intend to make a long-term effort in the

North American market, covering periods of up to six years.

In addition to the aforementioned risks these policies can cover the

.risks encountered in the production of goods for sale in North America.
Special adaptation of the Department's normal Short Term policies,

covering Canada and/or U.S.A. only and frequently giving more
generous credit limits are available for exporters who have already

found a suitable channel for distribution of their goods. In general

terms these policies can also be made available for exporters to the

Latin American Dollar Account markets but the forms of cover to

meet individual cases will depend upon the local conditions existing

in those markets.
Further information can be obtained from your nearest E.C.G.D.

local office.

E.C.G.D. has eleven District and Branch Offices in London (Mon-
arch 7313 and Grosvenor 6191), Birmingham (Midland 1527), Bradford
(Bradford 25147), Glasgow (Central 3056), Manchester (Central 8861),

Belfast (Belfast 29428), Sheffield (Sheffield 25898), Bristol (Bristol

22011), Leeds (Leeds 30082) and Liverpool (Central 5756).

The Staff of these offices will be glad to give an exporter full details

of E.C.G.D's policies, and advise them how best they may be applied

to a particular export business. Interviews can be arranged at the

local offices or at the exporters' own office, as he desires.
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Text Books
In the following abridged list the aim has been to include the most important

books available to-day together with a selection, necessarily small, of older books
of real value now out of print. Some of these can still be obtained second hand,
most can be consulted at or through libraries. Limitations of space compel us to
refer readers to earlier editions of the Almanac for a fuller list of out-of-print books.

Every care has been taken to bring prices up-to-date, but no responsibility can
be taken for their accuracy.

Historical and
Encyclopaedic

Photographic Researches of
Hurter and Driffield. W. B.

Ferguson. 25s.

History of Photography. Dr.
Erich Stenger, trs. Ed.
Epstean. $5.

History of Photography. J. M.
Eder, trs. Ed. Epstean. $10.

Photography: Principles and
Applications. A. Watkins.
12s. 6d.

Evolution of Photography. John
Werge.

Photography and the American
Scene. Robert Taft. 30s.

The Camera as Historian. H. D.
Gower, L. Stanley Jast and
W. W. Topley. 6s.

Modern Applied Photography.
G. A. Jones. 9s. 6d.

The History of Three-Colour
Photography. E. J. Wall. $15.

History of Color Photography.
J. S. Friedman. 90s.

Progress in Photography. D. A.
Spencer. 42s.

A Half Century of Color.

L. W. Sipley. 60s.

100 Years of Photography. L.

Moholy. 6d.

The Modern Encyclopedia of
Photography. 2 vols. 18s. ea.

Dictionary of Photography. Ed.
A. L. M. Sowerby. 21s.

Immortal Portraits. Alec Strasser.

12s. 6d.

Julia Margaret Cameron. Helmut
Gernsheim. 25s.

Friese-Green. Ray Allister.

12s. 6d.

Photo Words in Four Languages.
3s. 6d.

Advanced Text-books and
General and Elementary

Guides
The Theory of the Photographic

Process. C. E. K. Mees.
112s. 6d.

Photography, Theory and Practice.

L. P. Clerc. 35s.

Photography: Its Materials and
Processes. C. B. Neblette.

47s. 6d.

Properties of Photographic Mat-
erials. L. P. Clerc (trs. C. J.

Duncan). 35s.

Handbook ofPhotography. Keith
Henney & Beverly Dudley.
72s. 6d.

Principles of Photographic Re-
production. C. W. Miller. 45s.

The Kodak Data Book of Applied
Photography. (4 Vols.) 52s. 6d.

Photo-Lab-Index. (2 Vols.) 168s.

Photographic Emulsions. E. J.

Wall. 24s.

Photographic Emulsion Technique.
T. Thorne Baker. 38s.

Photography. C. E. K. Mees.
7s. 6d. ,

Photography To-day. D. A.
Spencer. 7s. 6d.

The Perception of the Visual

World. J. J. Gibson. 35s.

Fundamentals of Photography.
C. E. K. Mees. 5s.

Graphic Graflex Photography.
Willard D. Morgan & Henry
M. Lester. 42s.

IlfordManual ofPhotography. 1 0s.

The Complete Amateur Photo-
grapher. Dick Boer. Ed.
A. L. M. Sowerby. 21s.

How to Take Photographs. B.
Collier. 18s.

Twin Lens Camera Companion.
H. S. Newcombe. 15s.
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Perfect Negatives. B. T. J. Glover
and G. L. Wakefield. 7s. 6d.

Photographic Facts and Formulas.
E. J. Wall and F. L. Jordan.
35s.

The All in One Camera Book.
W. Emanuel and F. L. Dash.
9s. 6d.

Exposure. W. F. Berg. 21s.

Exposure Meters andPracticalEx-
posure Control. J. F. Dunn. 35s.

Photographic Exposure. P. K.
Turner. 6s.

The Photographer's Guide to

Better Pictures. W. F. F.

Shearcroft. 6s.

Brighter Photography for begin-

ners. D. Charles. 6s.

The Young Cameraman. G. Cat-
ling. 8s. 6d.

Amateurs Just Like You. 1 5s. 6d.

Make Your Pictures Sing. Paul
Louis Hexter. 25s.

Safety Measures in Chemical
Laboratories. (H.M.S.O.) 6d.

Photographic Chemicals and their

uses. W. F. F. Shearcroft. 6s.

Photographic Chemicals and
Chemistry. J. Southworth and
T. L. J. Bentley. 8s. 6d.

Photographic Chemicals and Solu-

tions. Crabtree and Matthews.
24s.

Basic Photo Series. Ansel Adams.
25s. each.

1

.

Camera and Lens.

2. The Negative: Exposure and
Development.

3. The Print: Contact Printing

and Enlarging.

4. Natural-Light Photography.
Developing: The Negative Tech-

nique. C. I. Jacobson. 15s. 6d.

Intensification and Reduction. E. J.

Wall. 5s.

The Mountain Scene. F. S.

Smythe. 12s. 6d.

Lakeland Journey. W. A. Poucher.
21s.

Mountain Photography. C. Doug-
las Milner. 19s. 6d.

Peak Panorama. W. A. Poucher.
21s.

New Photo Vision. H. Gerns-
heim. 10s. 6d.

Photography and the Art ofSeeing.
M. Natkin. 21s.

The Man Behind the Camera. Ed.
H. Gernsheim. 25s.

Creative Camera Art. Max
Thorek. 18s. 6d.

Image Management. Nicholas
Haz. $3.50.

Modern Control in Photography.
Ed. John Erith. 27s. 6d.

Pearlman on Print Quality. Alec
Pearlman. 12s. 6d.

Pictorial Composition in Photo-
graphy. Arthur Hammond. .

30s.

Composition and Pictures. E. P.

Custis. 50s.

Erith on Pictorial Photography.
John Erith. 30s.

Composition for Photographers.
R. N. Haile. 17s. 6d.

Composition for Photographers.
C. Simpson. 10s. 6d.

Pictorial Composition. Bertram
Cox. 8s. 6d.

Pictorial Composition in Mono-
chrome and Colour. E. G.
Barber. 7s. 6d.

Photographic Skies. D. Charles.

5s.

What's Wrong with this Picture ?

Charles Abel. 42s.

Photographic Hints and Gadgets.

Fraprie and Jordan. 17s. 6d.

Modern Fluorescent Lighting.

A. D. S. Atkinson. 15s.

Light and Colour in the Open Air.

M. Minneart. 15s.

Copyright. T. A. B. White. 4s.

Photographers and the Law. D.
Charles. 7s. 6d.

Small Handbooks

Light on Exposure Problems.
P. C. Smethurst. 2s. 6d.

Teach YourselfPhotography. S. W.
Bowler. 6s.

Photography for Boys and Girls.

S. W. Bowler. 6s.

Straightforward Print Making.
H. A. Mannheim. 5s.
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Boy's Book ofPhotography . J. A.
Cash. 9s. 6d.

Straightforward Developing. H.
A. Mannheim. 5s.

So You're Taking Up Photo-

graphy! H. G. Russell.

2s. 6d.

Portraiture. Parts I and II. F. C.

Tilney. Is. each.

Photographer's Data Book. Ed.

E. S. Bomback. 8s. 6d.

Fotojob Books:
Wedding Photography. G. Catling.

7s. 6d.
Group Photography. G. Catling.

7s. 6d.
Photographing Machinery. B. Alfieri.

7s. 6d.

The Focal Photo-Guides. 2s.

each:

—

All About-
Focusing, h. W. Frerk.
Sunshine. E. Smith.
Filters. C. I. Jacobson.
Portraits. H. van Wadenoyen.
Exposure. C. I. Jacobson.
The Right Moment. A. Strasser.

Landscapes. H. van Wadenoyen.
Formulae. C. I. Jacobson.
Daylight Indoors. H. van Wade-
noyen.

Improving Negatives. F. W. Frerk.
Winter Photography. E. Smith.
Tracing Troubles. A. Merryweather.
One Lamp Only. H. van Wade-

noyen.
The Second Lamp. H. van Wade-

noyen.
Composition. A. Kraszna-Krausz.
Improving Prints. F. W. Frerk.
Against the Sun Effects. H. van
Wadenoyen.

Photos in the Garden. R. M. Fanstone.
Copying. H. W. Greenwood.
Enlargements. C. I. Jacobson.
Processing. C. I. Jacobson.
Architecture. R. M. Fanstone.
Selling Photographs. B. Alfieri.

Sports and Games. L. Vining.
Pictures in Town. H. van Wade-

noyen.
Children Outdoors. H. van Wade-
noyen.

Cameras. B. Alfieri.

Cats and Kittens. P. Johnson.
Dogs and Puppies. P. Johnson.
Children Indoors. H. van Wade-
noyen.

Mother and Child Pictures. T. P. H.
Miller.

Lighting for Glamour. W. Nurnberg.
Flash Photography. F. W. Frerk.
Night Photography. F. Purves.
Making Contact Prints. B. Mautner.
Using a Miniature Camera. P. Harris.
Taking Weddings. G. Catling.
Taking Baby. W. Suschitzky.
Print Finishing. R. M. Fanstone.

Building Your Own Enlarger. G.
Catling.

Making Camera Gadgets. L. C.
Mason.

Processing 35-mm. Film. P. Harris.
Taking Parties and Groups. G. Catling.
Taking Pictures in the Hills. D. C.

Milner.
Making Lighting Gadgets. L. C.
Mason.

Travelling with Your Camera. E.
Richardson.

Photographing Shows. A. Wilson.
Great Occasions. G. Catling.
Darkroom Gadgets. L. C. Mason.
Making a Flashgun. M. M. Warner.
Negative Retouching. J. E. Redon.
Colouring. R. M. Fanstone.
See also Cinematography and

Colour.

Focal Photo Pamphlets:
Home-made Papers, Films, Plates

C. I. Jacobson. 2s. 6d.
Switching over to 35-mm. W. D.

Emanuel. 2s. 6d.
Depth of Focus. Arthur Cox. 3s. 6d.
Making an Enlarger. H. van Wade-

noyen. 3s. 6d.

Focal Technical Data Charts:
Exposure Chart. W. D. Emanuel. 3s. 6d.
Focusing Chart. Arthur Cox. 3s. 6d.
Filter Chart. W. D. Emanuel. 3s. 6d.
Developing Chart. W. D. Emanuel.

2s. 6d.
Lighting Chart. W. D. Emanuel. 3s.

Flash Chart. W. D. Emanuel. 3s. 6d.
Stop and Speed Chart. Steffens.

3s. 6d.
Enlarging Chart. 7s. 6d.
Flash Disc. W. D. Emanuel. 5s.

Exposure Disc. W. D. Emanuel. 5s.

The Fountain Press Photofacts
Series. 2s. 6d. each:

—

The Camera. G. L. Wakefield.
Focusing. E. S. Bomback.
Exposing. E. S. Bomback.
Colour Filters and Their Uses. G. L.

Wakefield.
Composing. E. G. Barber.
Outdoor Portraiture. F. and M.

Partington.
Landscape Photography. E. G. Barber.
Seaside Photography. E. G. Barber.
The Amateur's Darkroom. T. Dalby.
Developing the Film. R. Bomback.
Contact Printing. R. Bomback.
Enlarging. G. L. Wakefield.
Developing the Print. E. S. Bomback.
Holiday Photography. F. and M.

Partington.
Outdoor Lighting. H. G. Russell.
Lantern Slides. J. S. Waring.
Artificial Lighting. H. R. Alder.
Flash Photography. R. Heath.
Portraits Indoors. F. Harris.
Action Photography. D. Dobbin.
Exposure Meters. G. L. Wakefield.
Lenses and Shutters. G. L. Wakefield.
Negative Faults. F. Harris.
Print Faults. F. Harris.
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Photographing Architecture. Margaret
F. Harker.
Photography at Night. E. S. Bomback.
Still-Life Photography. D. G. Sheldon.
Animal Photography. H. C. Stacy.

Electrical Facts for Photographers.
R. H. Alder.
Chemicals in Photography. A. Page.
Toning the Print. A. Page.
The Exhibition Print. A. D. Bensusan.

Photofacts Vols. 1, 2, 3 and 4. Ed.

G. L. Wakefield. 25s. each.

Photofacts Complete Pocket
Calculator. E. S. Bomback.
8s. 6d.

Optics
Photographic Optics. Arthur

Cox. 17s. 6d.

Practical Optics. B. K. Johnson.
15s.

Lenses in Photography. P. Kings-
lake. $2.95.

Camera Lenses. A. Lockett.

(rev. H. W. Lee). 10s. 6d.

Telephotography. C. F. Lan-
Davis and H. A. Carter. 7s. 6d.

Prism and Lens Making. F.

Twyman. 58s.

Lens Work for Amateurs. Henry
Orford. Revised A. W.
Lockett. 10s. 6d.

Introduction to Theoretical and
Experimental Optics. J. Val-

asek. 52s.

Introduction to Applied Optics.

L. C. Martin. (2 vols.) 21s. each.

Photographic Optics. A. R.
Greenleaf. 36s.

Fundamentals of Optical Engineer-
ing. D. H. Jacobs. 56s.

Photometry and the Eye. W. D.
Wright. 7s. 6d.

Optical Instruments. Proceedings

of the London Conference
1950. 42s.

Special Applications
Camera in Commerce. D.

Charles. 10s. 6d.

The Camera in Advertising and
Industry. W. G. Briggs. 20s.

Photography in the Modern Ad-
vertisement. G. Stapely and
L. Sharpe. 16s.

The Science and Technique of
Advertising Photography. W.
Nurnberg. 10s. 6d.

Living on My Camera. J. Allan
Cash. 15s.

Photography on a Small Income.
J. A. Cash. 2s. 6d.

Free Lance Photography. Ber-
nard Alfieri. 9s. 6d.

Illustrated Journalism. W. A.
Bagley. 9s. 6d.

Without Assignment. Howard
Byrne. 17s. 6d.

Free-Lance Photography. G.
Pennethorne. Paper, 3s. 6d.,

Cloth, 7s. 6d.

Free-lance Journalism with a
Camera. R. H. Mallinson.
7s. 6d.

Pictorial Journalism. J. R. Hunt.
6s.

The Market for Photographs.
10s. 6d.

Photo Market Guide. V. Cham-
berlain. 7s. 6d.

Where to Sell Photos. Ed. G. J.

Matson. 2s. 6d.

Photographic Exhibitor's Refer-
ence Book. F. Harris. 3s. 6d.

Flash in Modern Photography.
W. Mortensen. 42s.

Synchro-flash Photography. G. L.

Wakefield and N. W. Smith.
27s. 6d.

Photo-flash in Practice. Geoffrey
Gilbert. 13s. 6d.

" Strobe "—The Lively Light. H.
Luray. 30s.

Speedlights. Construction and
Use. Arthur Palme. 21s.

Discharge Lamps for Photography
and Projection. H. K. Bourne.
36s.

Modern Electric Lamps. D. A.
Clarke. 20s.

High-Speed Photography. G. A.
Jones. 42s.

The Photographic Study of Rapid
Events. W. D. Chesterman.
21s.

Studio Portrait Lighting. Herbert
Lambert. 21s.

Lighting for Photography. W.
Nurnberg. 17s. 6d.

Photographic Illumination. R. H.
Cricks. 17s. 6d.
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Painting with Light. J. Alton.
45s.

Lighting for Portraiture. W.
Nurnberg. 17s. 6d.

Professional Portrait Lightings.

C. Abel. 63s.

Commercial Photographic Light-

ings. C. Abel. 63s.

Pictorial Lighting. \V. Mortensen.
42s.

Photography by Artificial Light.

M. Natkin. 8s. 6d.

Shadowless Figure Portraiture.

F. P. Peel. 15s.

The Model. W. Mortensen. 46s.

Erith on Portraiture. J. Erith. 21s.

Fred Archer on Portraiture.

47s. 6d.

Photographing People. Hugo van
Wadenoyen. 12s. 6d.

Faces Before My Camera. Adolf
Morath. 30s.

Faces of Destiny. Y. Karsh. 30s.

Hands at Mass. W. Nurnberg.
12s. 6d.

Portrait Photography as a Career.

Juan C. Abel. 10s. 6d.

The Business of Photography.
Charles Abel. 16s. 6d.

Hundred Thousand Exposures.
E. O. Hoppe. 13s. 6d.

Photography as a Career. Ed.
A. Kraszna Krausz. 12s. 6d.

To Be a Professional Photographer.
R. H. Mason. 7s. 6d.

Portrait Photography. H. Wil-
liams. 10s. 6d.

The New Home Portraiture. H.
G. Russell. 10s. 6d.

Baby, the Camera and You.
W. Nurnberg. 21s.

Baby and the Camera. G. L.

Wakefield. 8s. 6d.

Phototips on Children. Mary and
Rudolph Arnheim. 7s. 6d.

The Art ofPhotographing Children.

Frank and Molly Partington.
10s. 6d.

Photographing Children. W.
Suschitzky. 15s.

Children Before My Camera.
A. Morath. 30s.

Child Photography: The Modern
Way. J. Schneider. 42s.

Donovan on Child Portraiture.
D. J. Donovan. 17s. 6d.

Pets Before My Camera. A.
Morath. 30s.

Photographic Make-up. J. Emer-
ald. 18s. 6d.

Photographic Make-up. Wray
Meltmar. 15s.

Negative and Print Retouching for
Amateur andProfessional. Anne
J. Anthony. 42s.

Retouching and Finishing for
Photographers. J. Spencer
Adamson. 6s.

Art of Retouching. Robert John-
son. 14s.

Dye Retouching and Print Finish-

ing. G. L. Wakefield. 7s. 6d.

The Art of Colouring Photographic
Prints. J. C. Tobias. 7s. 6d.

Colouring, Tinting and Toning
Photographs. C. W. Walley.
9s. 6d.

Treatise on the Air-brush. S. W.
Fraser and G. F. Stine. 14s.

Airbrush: Techniques for Com-
mercial Art, Musacchia, Flu-
chere and Grainger. 60s.

Photomicrography, Theory and
Practice. C. P. Shillaber. 96s.

Practical Photomicrography. J. E.
Barnard and F. V. Welch. 21s.

Amateur Photomicrography. Alan
Jackson. 8s. 6d.

Practical photomicrography. R.
F. E. Miller. 5s.

The Practice of Electron Micro-
scopy. Ed. D. G. Drummond
(Publ. Roy. Mic. Soc). 21s.

Absorption Spectrophotometry.
G. F. Lothian. 26s.

Document Photography. H. W.
Greenwood. 7s. 6d.

Photography by Infra-Red. Walter
Clark. 36s.

Infra-Red for Everyone. H. W.
Greenwood. 12s. 6d.

Infra-Red Photography. S. O.
Rawling. 6s. 9d.

Stereoscopic Photography. A. W.
Judge. 42s.

Three Dimensional Photography.
H. C. McKay. 48s.
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Practical Stereoscopic Photo-
graphy. J. M. Dalzell rev.

E. F. Linssen. 18s. 6d.

Simplified Stereoscopic Photo-
graphy. C. W. Wilman. 5s.

Stereoptics. L. P. Dudley. 15s.

Focus on Architecture and Sculp-
ture. H. Gernsheim. 30s.

Aerial Photography. C. Win-
chester and F. L. Wills. 28s.

Engineering Applications of Aerial
and Terrestrial Photogram-
metry. B. B. Talley. 40s.

Physical Aspects of Air Photo-
graphy. G. C. Brock. 56s.

Air Photography Applied to

Surveying. C. A. Hart. 32s.

Photography in Engineering.

C. H. S. Tupholme. 42s.

Handbook ofIndustrial Radiology.
Ed. J. A. Crowther. 21s.

X-Rays. W. E. Schall. 7s. 6d.

Positioning in Radiography. K. C.
Clark. 80s.

X-rays in Dental Practice. G. H.
Hepple. 25s.

Medical Photography: Radio-
graphic and Clinical. T. A.
Longmore. 50s.

The Preparation of Photographic
Prints for Medical Publication.

S. J. McComb. 15s.

An Introduction to Medical Photo-
graphy. Josephine Hunt. 30s.

Photographic Aids to Clinical

Dental Practice. J. A. Dyce. 50s.

Photography as a Scientific Imple-
ment. 30s.

Photography as an Aid to Scien-

tific Work. (publ. llford Ltd.) 5s.

Photography at Schooland College.

M. K. Kidd. 7s. 6d.

Photography in Crime Detection.

J. A. Radley. 21s.

Landscape Photography. L. and
M. Gayton. 25s.

Nature and Camera. O. G. Pike.

13s. 6d.

Thirty Years of Nature Photo-
graphy. S. Gordon. 21s.

Nature Photography around the

Year. P. A. Morris. 15s.

Birds in Colour. W. E. Higham.
25s.

Bird Photography. G. K. Yeates.
12s. 6d.

The Art of Bird Photography.
E. J. Hosking and C. W.
Newberry. 12s. 6d.

Birds in Action. E. J. Hosking
and C. W. Newberry. 16s.

Entomological Photography in

Practice. E. F. Linssen. 32s. 6d.

Photographic Amusements. F.'R.
Fraprie and W. E. Woodbury.
21s.

Creative Table-Top Photography.
E. Heimann. 18s.

Table-Top Photography. H. G.
Russell. 7s. 6d.

The Art of Table-Top Photo-
graphy. A. E. Gleed. 3s. 6d.

All the Photo Tricks. Edwin
Smith. 15s. 6d.

The Secrets of Trick Photography.
O. R. Croy. 7s. 6d.

Picture Making with Paper Nega-
tives. N. Ward. 17s. 6d.

Paper Negatives. C. W. Gibbs.
2s. 6d.

Photo-Engraving

llford Manual of Process Work.
L. P. Clerc. 21s.

Modern Illustration Processes.

Charles W. Gamble. 30s.

Photographs and the Printer.

F. H. Smith. 12s. 6d.

Photo-Engraving. A. J. Bull. 9s.

Photo-Engraving in Relief. Smith,
Turner and Hallam. 25s.

Horgan's Half-Tone and Photo-
mechanical Processes. S. H.
Horgan. 12s. 6d.

Photogravure. H. Mills Cart-
wright. 15s.

Practical Photo - Lithography.
C. M. Willey. 25s.

The Wet Collodion Process. Arthur
Payne. 3s.

The Practice of Collotype. T. A.
Wilson. 9s. 6d.

The Penrose Annual, 1952. Ed.
R. B. Fishenden. 30s.

Miniature Photography
New Leica Manual. W. D.
Morgan and H. M. Lester. 42s.
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My Way with the Miniature.
L. Vining. 15s. 6d.

Photography with a Leica. J. A.
Cash. 12s. 6d.

35-mm. Photo Technique. H. S.

Newcombe. 17s. 6d.

Leica Guide. W. D. Emanuel.
6s. 6d.

Contax Guide. W. D. Emanuel.
6s. 6d.

Rolleiflex Guide. W. D. Emanuel.
6s. 6d.

Exakta Guide. W. D. Emanuel.
6s. 6d.

Karat Guide. W. D. Emanuel.
4s. 6d.

Selfix Guide. W. D. Emanuel.
4s. 6d.

Retina Guide. W. D. Emanuel.
4s. 6d.

Vito Guide. W. D. Emanuel. 4s. 6d.

Korelle Guide. W. D. Emanuel.
4s. 6d.

Purma Guide. F. Purves. 4s. 6d.

Ikonta Guide. W. D. Emanuel.
4s. 6d.

Robot Guide. W. Emanuel. 5s. 6d.

Ful-Vue Guide. M.Natkin. 2s. 6d.

Nettar Guide. W. D. Emanuel.
4s. 6d.

Vitessa Guide. W. D. Emanuel.
4s. 6d.

Bolex Guide. A. J. Surgenor.
7s. 6d.

Isolette Guide. W. D. Emanuel.
4s. 6d.

Contessa Guide. W. D. Emanuel.
4s. 6d.

Paxette Book. R. M. Fanstone.
3s. 6d.

The Rollei Way. L. A. Mann-
heim. 17s. 6d.

Rollei Photography. J. Deschin.
42s.

Rollei Manual. A. Pearlman. 35s.

The Retina Way. O. R. Croy.
17s. 6d.

The Manual of the Miniature
Camera. Ed. T. L. J. Bentley.

17s. 6d.

Modern Miniature Cameras. R.
M. Fanstone. 7s. 6d.

The Miniature Manual. Bernard
Alfieri. 10s. 6d.

Miniature Camera Work. W. D.
Morgan and H. M. Lester. 21s.

Miniature Photography after

Dark. Minicam. 10s. 6d.

35-mm. Photography with an
Exakta. K. L. Allinson. 25s.

Printing and Positive

Processes
Photographic Printing Processes.

Owen Wheeler. 9s. 6d.

Photographic Printing. R. R.
Rawkins. 3s. 6d.

Print Perfection. B. T. J. Glover
and G. L. Wakefield. 7s. 6d.

Print Control. M. P. Wooller.

21s.

Photographic Control Processes.

F. J. Jordan. 17s. 6d.

Enlarging. C. I. Jacobson. 15s. 6d.

Enlarging for the Amateur. S. B.

C. Williams. 6s.

The Complete Art of Printing

and Enlarging. O. R. Croy.
19s. 6d.

The New Projection Control.

W. Mortensen. 30s.

Build Your Own Enlarger. A. C.
Stevenson. 8s. 6d.

Photographic Enlarging. F. I.

Jordan. 30s.

Photographic Enlarging. David
Charles. 4s. 6d.

Making Lantern Slides and Film-
strips. C. D. Milner. 12s. 6d.

Bromoil and Transfer. C. J.

Symes (Revised G. E. Whalley).

7s. 6d.

Pigment Printing. G.L.Hawkins.
10s. 6d.

Oil and Bromoil Processes. F. J.

Mortimer and S. L. Coulthurst.

Is. 6d.

Still Projection and
Cinematography

Optical Aids (Board of Education
Educational Pamphlet No.
115). Is. 6d.

Choosing School Projectors. Publ.

British Film Institute. Is.

Using School Projectors. Publ.

British Film Institute.

Teaching With School Projectors.

Publ. British Film Institute. Is.
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Materials and Apparatus of Visual

Education. Publ. British Film
Institute. 6d.

Practical Projection for Teachers.

N. J. Atkinson. 10s. 6d.

Visual Aid Yearbook, 1951. Publ.
" Daily Mail." 5s.

Look and See. C. Beale. 3s. 6d.

Film Strip and Slide Projection.

M. K. Kidd and C. W. Long.
7s. 6d.

An Introduction to Filmstrips.

H. R. and I. W. Dance. 2s. 6d.

Film UserYearBook, 1950. 10s. 6d.

Optical Projection. R. S. Wright.
4s. 6d.

Film and its Techniques. R.
Spottiswoode. 42s.

The Complete Projectionist. R. H.
Cricks. 10s.

Projectionist's Fault Finding Chart.

C. A. Hill. 2s. 6d.

The Cinema in School. W. H.
George. 3s. 6d.

Manual of Narrow-Gauge Cine-

matography. Ed. A. Pereira.

27s. 6d.

Commercial Cinematography.
G. H. Sewell. 7s. 6d.

Filming for Amateurs. Paul

Burnford. 18s.

Cine-Photography for Amateurs.

J. H. Reyner. 22s. 6d.

Make Your Own Movies. Arthur
Gale and King Pessels. 21s.

Professional Quality on Amateur
Reversal Film. P. C. Smethurst.

5s.

Amateur Film Making. G. H.
Sewell. 8s. 6d.

Film Play Production for Ama-
teurs. G. H. Sewell. 5s.

Documentary. J. Grierson. 16s.

The Information Film. Gloria

Waldron. 24s.

Documentary Film. Paul Rotha.
42s.

Plan for Film Studios. H. Junge.

7s. 6d.

Exposing Cine Film. P. C. Smet-
hurst. 3s. 6d.

Trick Effects with the Cine Camera.

H. A. V. Bulleid. 3s. 6d.

Cine Titling Simplified. H. B.

Abbott. 3s. 6d.

The Technique of Film Editing.

K. Reisz. 30s.

Ideasfor Short Films. A. Strasser.

3s. 6d.

Sound Film Projection. Ed. E.

Molloy. 30s.

Recording Sound for Motion
Pictures. L. Cowan. 30s.

16-mm. Sound Motion Pictures.

W. H. Offenhauser Jnr. 80s.

Elements of Sound Recording.

J. G. Frayne and H. Wolfe. 76s.

Magnetic Recording. M. L.

Quartermaine. 4s. 6d.

Motion Picture Laboratory Prac-

tice. (Eastman Kodak, 1936.)

TalkingPictures. B. Brown. 12s. 6d.

Practical Sound Conversion for
Amateurs. F. G. Benson. 5s.

Electronic Equipment and Acces-

sories. R. C. Walker. 25s.

Focal Cine Books.

How to—
Film. G. Wain. 7s. 6d.

Script. O. Blakeston. 7s. 6d.

Title. L. F. Minter. 7s. 6d.

Use Colour. C. L. Thomson. 7s. 6d.

Project. P. Jenkins. 7s. 6d.

Edit. H. Baddeley. 7s. 6d.

Use 9.5. D. M. Neale. 7s. 6d.

Make Holiday Films. H. Baddeley.
7s. 6d.

Process. L. J. Wheeler. 6s.

Act for Amateur Films. T. Rose and
M. Benson. 6s.

Direct. T. Rose. 6s.

Cartoon. Hollas and Privet. 6s.

Focal Cine Chart. W. D. Eman-
uel. 3s. 6d.

The Fountain Press Cinefacts

Series. 2s. 6d. each.
The Cine-Camera. R. H. Bomback.
Cine-film and How to Expose It.

R. H. Bomback.
The Family Moves Outdoors. R. H.

Alder.
Travel with a Cine Camera. R. H.

Alder.
Filming Indoors. D. Davies.
Editing and Titling. J. Croydon.
The Movie Projector. R. H. Bomback.
Home Movie Shows. R. H. Alder.

Cinefacts Handbook of Amateur
Cinematography. Vol. 1. 25s.

Cine Data Book. R. H. Bom-
back. 21s.

Cine Hints, Tips and Gadgets.

D. Davis. 10s. 6d.
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Colour
{See also under " Historical ")

Colour Photography in Practice.

D. A. Spencer. 50s.

Colour in Theory and Practice.

Ed. H. D. Murray. 70s.

An Introduction to Color. R. M.
Evans. 48s.

Colours and How we See Them.
H. Hartridge. 15s.

The Measurement of Colour.

W. D. Wright. 30s.

The CLE. International Colour
System explained. G. J. Cham-
berlin. 5s.

Color in Business, Science and
Industry. D. B. Judd. 52s.

The Eighth Art: a Life of Colour
Photography. V. Keppler. 42s.

Kodachrome and Ektachromefrom
All Angles. F. Bond. 63s.

Principles of Color Photography.
Evans, Brewer and Hanson.

Colour Cinematography. A.
Cornwell-Clyne. 84s.

Better Colour Movies. F. Bond.
42s.

Colour and Colours. Matthew
Luckiesh. 22s. 6d.

Color Photography for the Ama-
teur. K. Henney. 42s. 6d.

My Experiences in Color Photo-
graphy. Paul Wolff. 50s.

Colour Transparencies. C. L.

Thomson. 17s. 6d. (1950
supplement published separ-

ately. Is.)

Making Better Color Slides.

Fred Bond. Pts. 1 and 2.

30s. each.

The Technique of Colour Photo-
graphy. F. R. Newens. 8s. 6d.

Natural Colour Processes. C. E.

Dunn. 42s.

Amateur Carbro Colour Prints.

Viscount Hanworth. 12s. 6d.

Making Colour Prints. J. H.
€oote. 7s. 6d.

The Dufaycolor Book. 4s. 6d.

The Focal Photo Guides. 2s. each.
All About—
Taking Colour. C. L. Thomson.
Colour Outdoors. G. Wells.
Colour Indoors. G. Wells.
Portraits in Colour. G. Wells.
Glamour in Colour. G. Wells.
Taking Children in Colour. G. Wells.
Flash and Colour. G. Wells.
Your Holidays in Colour. G. Wells.

The Fountain Press Colourfacts

Series. 7s. 6d. each.
Colour Before the Camera. K. Helmer-

Peterson.
Colour Separation Negatives. W. J.

Pilkington.

Directory of Photographic Apparatus Repairers
A Photographic Apparatus Repairers' Group has been formed by the Photographic

Dealers' Association, the objects of which are broadly to maintain a high standard
of service to the customer and to provide the machinery for co-operation between
repairers for their mutual benefit and convenience. In order to become members of
the Group, repairers have to satisfy the Committee as to their suitability; they must
undertake to insure customers' property while in their possession and be prepared to

allow persons appointed by the Committee to visit their workshops. Any complaints
about inferior work are very carefully investigated. A list of members is maintained,
with details of the services offered. The current list is appended.

Key to Services Maintained

Still Cameras. Other Work
Amateur a Optical work g
Focal Plane & Press, etc. b Exposure Meters ... h

Miniature c Synchronising ... i

Enlarging j

Cine Work Binoculars& Microscopes k

'

Cameras d Electronic Flash repairs 1

Projectors e

Sound Units f

Name Services

G. Bernard & Co., 24, Victoria Road, Ruislip, Middx. a b c d e f g i j k 1

D. Binns, 61, Poplar Close, Beamley, Leeds abcdefghijkl
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Name Services

Bournemouth Photographic Services Ltd., 237, Capstone
Road, Charminster, Bournemouth abcdefg ij

Bowen's Camera Repair Service Ltd., 3, Albemarle Way,
London, E.C.I. ... a b c g h i j k 1

Burgess, Lane & Co., Sunleigh Works, Sunleigh Road,
Wembley, Middlesex cdef k

Eric Clulow, 10, Charnwood Road, Gatley, Cheshire ... abcdefghijkl
Essex Camera Repairs, 7, West Road, Westcliff on-Sea,

Essex abcdefghijkl
Cousins, Wright & Cousins, Yerbury Mills, Trowbridge,

Wilts a b c d e g h i j k

Donvin Instruments Ltd., 91, Princedale Rd., Notting Hill,

London, W.ll h

Dumar Optics Ltd., 13, Mill Hill Road, Acton, London,
W.3 a b c d e g h

Edmonds & Son, 179a, St. Ann's Road, Tottenham,
London, N.15... ... ... ... ... ... abc

Ellis & Newton Ltd., 15, Carlisle Street, London W.l ... a b c d e g

E. W. Photographic Service, 100/ 100a, Selby Road,
Leytonstone, London, E. 11 abed

H. A. Garrett, 4a, Grove Road, Sutton, Surrey ... abede i j k

F.W. Haines Ltd., Park Buildings, Portland St., Swansea abc ef i j 1

J. & M. Hutchinson, 39, Hope Street, Glasgow, C.2 ... a b c d e f i j

J. B. Johnson, 226, Eccles New Rd., Weaste, Salford. 5 a b c d e f

F. P. Jones, 108. Syke Road, Rochdale a b c d e

K. & D. Repair Service, 247, West End Lane, London,
N.W.6 abcdefghijkl

S. W. Komlosy, 181, Victoria Street, Dunstable, Beds, ahede ghijkl
Leicester Camera & Optical Repair Co., The Crescent.

King Street, Leicester abed g h

"M. & P. (Cameras) Ltd.," 34, Burnaby St., Chelsea,
London, S.W. 10 a b c d e f g h i j k

V. P. Major & Co., 8, Henrietta Place, London, W.l ...abed g h i k

M.E.F. Repairs, 4, Reddington Gardens, Hampstead,
London.. N.W.3. ... ;

a b c d e f i j 1

Midland Camera Repair Service, 50. Clarendon Avenue,
Leamington Spa ... abede

Hugh Miller, 3, Peterborough Mews, Parsons Green,
London, S.W.6 abc g h i k 1

Optical & Mechanical Instruments Co., 157, Camberwell
Road, London, S.E.5 a b c d e f g h

Peeling & Van Neck Ltd., 4/6. Holborn Circus, London,
E.C.I abc g k

Powelmann Optical & Precision Instruments Ltd., 8,

Grimsby Road, Cleethorpes, Lines abc g h i j k

Peter G. Rabjohn & Co. Ltd., 69, Manor Park Road,
Harlesden, London, N.W. 10 a b c d e f h i j k

Arthur Readman & Sons, 3, Park Street, Market Place,

Stockport, Cheshire abede ijk
D. Samson, 124, St. John St., Clerkenwell, London, E.C.I h

Scientific Repair Service, Focal Works, Station Parade,
Elmers End, Beckenham, Kent abede hijkl

Technica Camera Ltd., 21, William IV Street, London,
W.C.2 b c d e hi

Technical Precision Co., 13/13b, Perry Road, Bristol, 1. abedefghijk
Clement Wain Ltd., 17, Red Lion Square, Newcastle,

Staffs abc i

Colin Waudby & Co., 55, Cockrane St., Glasgow, C.l abedef hijkl
D.G.Wise, 28, Oldridge Road, Balham, London, S.W.12 a c e g i

Youngs & Pepper, 202a, Winchester Road, Highams Park,
London, E.4 abede i

j
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pM@& rLn

TRADE MARI

The World 3s Best Lenses

'ENTAL' ENLARGING LENSES
The specially designed

range of ' Ental ' lenses

has met with an enthus-

iastic welcome from dis-

cerning and critical users,

as enlargements made with

these lenses retain all the

detail, brilliance and gra-

dations of the negative.

They are supplied in satin-

chrome mountings, fitted

with positive click-stop iris

diaphragms which are scaled

in exposure stop markings.

The iris operating ring is

extended prominently to

facilitate dark room
operation.

Plate covered at full

Lens Aperture aperture,

in. mm.

Focus rom
Flange Screw
at infinity.

R.P.S. Flange
Screw thread

50 mm. f/3-5 1 xH 24X36 1-8-in. H-in.

80 mm. f/4-5 2ix2i 60X60 2-8-in. H-in.

08 mm. f/4-5 2£x3.V 65X90 3-8-in. H-in.

5-in. f/4-5 3*x4} 80X 110 4-6-in. H-in.

® TAYLOR, TAYLOR & HOBSON LTD.
150 HOLBORN, LONDON, E.C.I
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'AVIAR' LENSES
Series II f/4.5

Series IIIb f/6

The crisp overall definition of Aviar
lenses, makes them prized amongst
professional and amateur photo-
graphers as the finest anastigmats
ever produced in any country, and
they are eminently suitable either

for monochrome or for the pro-
duction of colour transparencies.

Series II f/4-5 and IIIB f/6 "AVIAR"

Lens

Approximate
Equivalent Focus

Plate covered at

Full Aperture
R.P.S. Standard
Flange Screw in

inches

Standard Sunk
in. mm. in. cm. mount. mount.

Series
II f/4-5

6
7

8i
10
12*
13*

152
178
210
254
320
342

5x4
6x4
6*x4f
6*x4f
9x7
10x8

9x12
10x15
12 x 16
12 x 16

17-5x23
20x25-5

If

U
2i
22
3*
3h

2*

Series
[IlB f/6

8*
10*
12*
15

216
270
320
380

6*x4f
8*x6*
10x8
12 x 10

12x16
16-5x21-5
20x25-5
24x30

2i
3

3*

—

® TAYLOR, TAYLOR & HOBSON LTD.
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WIDE ANGLE
LENSES Series VIIb f/6.5

A

HOBSON

Architectural and similar sub-

jects—both indoors and out

—call for the wide angle lens

that will produce fine detail

over the whole of the negative

area, and it is then that the

discriminating photographer

turns confidently to his Taylor

-Hobson Series VIIb ' Eistal \

A full aperture of f/6
.
5 is

provided for focusing and
composition of picture
—a feature of especial value

when working in dim interiors.

Subsequent stopping down
for exposures is then effected

without refocusing. The
angle of view is 90 at f/16

and ioo° at f/32.

Series VIIB f/6-5 WIDE ANGLE

Approximate Equivalent
Focus

Plate covered at

f/16
R.P.S. Standard
flange screw in

inches

in. mm. in. cm.

3i 82

4i 108

5i 133
6± 158
8 203

5x4
7X5
8*x6£
10x8
12X10

9X12
13X18

16-5x21-5
20x25-5
24X30

H
H
H
H
U

Surface Coating of Lenses

To ensure maximum light transmission and contrast values, the air-

to-glass surfaces of all Taylor-Hobson lenses are provided with a

hard, durable coating which will withstand all the normal cleaning

processes which apply to uncoated lenses.

150 HOLBORN, LONDON, E.C.I
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HOBSON

COOKE
PORTRAIT
LENSES

Series He f/4.5 portrellic

Cooke Portrait lenses are ana-
stigmats of the highest grade,

capable of giving needle-sharp
definition, or by means of con-
trol over spherical aberration,

a definite degree of diffusion

can be introduced to give a

soft-focus effect when desired,

which can be repeated accur-
ately at any time.

Close control is maintained on
the balance of optical corrections and the chromatic correction achieved makes
these lenses suitable not only for black and white work but also for colour-
transparency production.

Series HE, f/4 5, PORTRELLIC

The diffusion adjustment is effected simply by
turning the finger-grip on the lens mount,
while a bold and easily read scale indicates the

degree of diffusion introduced.

Approximate Plate covered at

Equivalent Focus Full Aperture R.P.S. Standard
Flange Screw in

in. mm. in. cm. inches

10* 270 8x5 12x20 2\

12J 325 9X7 17-5x23 3*
15 380 10X8 20x25-5 4|
18 460 12x10 24x30 5

20 508 15x12 30x38 5

The full-range of Taylor-Hobson lenses for still photography

includes a number of types in addition to those described in

these pages and information concerning them can be obtained

upon request.

TAYLOR, TAYLOR & HOBSON LIMITED
150 HOLBORN, LONDON, E.C.I., ENGLAND

Telephone : HOLborn 2101

Works : Stoughton Street, Leicester
Printed in England
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Order your photographic

supplies from

FALLOWFIELD
Suppliers of photographic materials since 1856

Largest stock in the country of all

the leading makes. Advice willingly

given by experts with a lifetime's

experience ofthe photographic world.

74 NEWMAN ST., LONDON, W.I
Tel. : MUSeum 7401/2

21
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Document Copying:

# NO CAMERA

# NO DARK ROOM
# NO SKILL

The RUTHURSTAT RAPID PHOTO-
COPIER gives an exceptionally high

standard of reproduction from single and

double sided documents, and books.

It is simple to operate, all exposures being

automatic.

Critical contact Is obtained on Models 3

ind 4 by the employment of a special

motorised vacuum unit. Model 2 may

be supplied with hand vacuum pump if

desired.

RUTHURSTAT
%"</ Photocopier

Sizes:

Model 2
Model 3
Model 4

Copying Capacity
22 in. x16 in.

30 in. x 22 in.

52 in. x 32 in.

A MAGNIFICENT RECORD
for DEPENDABILITY
RUTHURSTAT DRYERS
RUTHURSTAT PRYERS are speedy and

dependable—latest statistics show an

average of over 10 years' without main-

tenance.

24 In. Drying capacity 750 sq. ft. per hr.

36 in. Drying capacity 1,150 sq. ft. per hr.

40 in. or over to order.

RUTHURSTAT ROTARY DRYERS are

suitable for drying small or large prints

of any length. Designed primarily as

document print dryers, but being dual

purpose may also be used as glazers,

metal glazing sheets being fed through

with great ease.

RUTHURSTAT
LIMITED

104 HICH HOLBOHM. LONDON. W.C I H0LB0RN 4737
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35 mm. Micro-reader

RUTHURSTAT
M I QRQ[flinitwsi/stm

• Filing space reduced to 1%
• Reference files duplicated

and made flexible

• Facilities for copying trans-

parencies or X-ray negatives

35 mm. Micro-copier

Filed information read

and located at high speed

Speed and handiness of reference, hitherto
unknown, is obtained, due to the com-
pactness with which the microfilms can be
systematically filed in a fixed sequence.
The special Film Reader gives a crisp and
weP defined image.

Apparatus :
—

The S.R. Unit gives high definition to meet the
exacting needs of Micro Photo-documentation.
300 exps. per 20 ft. on 35 mm. film 1 in. x J in.

format. Solenoid activates shutter and auto-
transport of film. Light intensity control without
altering the, spectral band allows for the varying
reflected brilliance of originals.

Special Unit:—Motorised—400 ft. magazine
loading = 6,000 exps. 1 in. x f in. format or 3,000

1± in. x 1 in. format (36 x 24 mm.) can also be
supplied.

The Console Micro-Reader
The Console Micro-Reader (18 in. x 18 in. screen)
18 x mag. from 1 in. x J in. format, 360° gate
rotation, epicyclic gearing, natural angle of view,

(36 x 24 mm. format size) to order.

The above Shackman-Ruthurstat Unit
shows an operator in the act of copying a

file of documents. Finger-tip control of

the instrument panel reduces the awkward
variables common to photography to a

simple but highly efficient technique.

RUTHURSTAT
LIMITED

I04 HIGH H0LBORN, LONDON. W.C.I. H0LB0RN 4737
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HOOD BLOCKS

HALFTONE Blocks
are still the best method of

multiplying photographic illus-

trations, especially when these

are to appear together with

some descriptive typematter.

Examples of prices: A halftone block,

150 screen, size 4^ins. x 3Jins., 26/-.

Or postcard size 34/2. These are the
standard prices (subject to revision)

but Hood halftones include features

which are seldom found elsewhere,
and particularly help your printer, or
ourselves if we do the printing !

COLOUR Halftone
blocks; made with proper mask-
ing technique for first-class re-

production, from colour prints

or from hand-coloured prints.

We do this colouring expertly.

Examples: Two postcard-size subjects

worked together, for 3-colour printing,

£27 11s. 8d. total. Similar sets, for 3 or

4 colour work, reproduced from colour
films, two subjects together for

£41 11s. Od. (Price list on request).

Hood LINE BLOCKS
excellently reproduce indian ink

drawings, or anything that is

black and white.

Examples: A line block 3f ins. x 3| ins.

costs 14/4. Four small items worked
together and separated, 18/2 the lot.

Photographs can be used as basis for

line blocks but only by means of

drawings, which Hoods do excellently.

Hoods are completely reinstalled

on modern lines and give quick
reliable service. Exceptionally

urgent or difficult work is

welcomed. Send now for our
complete information and helpful

accessories for block ordering.

(See p. 71 of 1951 B.J. Almanac).

HOOD & Co. Ltd., St. Bride Works
MIDDLESBROUGH, Yorkshire, England
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THE A.R.C. the

LENS HOOD BELLOWS
SHUTTER

(as illustrated)

is considered the most
silent and satisfactory

studio shutter on the
market.

Sizes 1{ up to 67.

CAMERA CASES
XYLONITE DEVELOPING DISHES
ALSO BLACK EBONITE DISHES

size.** up to ir CAMERA BELLOWS
Made in leather or stout cloth, at lowest prices.

TIME AND INST. ROLLER BLIND SHUTTERS
DEVELOPING GLOVES, APRONS and SLEEVES

BACKGROUNDS PAINTED in FLATTED OILS orDISTEMPER

Shutter Blind Material for all makes of
Focal Plane and Roller Blind Shutters.

BACKGROUNDS
Over 50 years' experience of Background Painting. Set of 15 Designs sent

for 7/6. Any size of ground supplied. Plain Colours. Cloud Effects.

Interior and Outdoor Scenic Designs.

SPECIAL REPAIR SERVICE
Any make or type of camera or shutter overhauled and repaired by experts.

New bellows fitted where required. Quick service. Satisfaction guaranteed.

THE ALTRINCHAM RUBBER COMPANY LTD.
THE DOWNS, ALTRINCHAM, CHESHIRE. Established in 1898
'Phone: ALT 0184 'Grams: RUBBER, ALTRINCHAM

Quality FIRST
DEVELOPING and PRINTING SERVICE

• Prompt postal delivery
• Excellent quality

Trade enquiries welcomed.

BROADSTAIRS PHOTO WORKS LTD.
VICTORIA ROAD. RAMSGATE. Tel. Thanet 52035
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FOCAL BOOKS ON PHOTOGRAPHY

THE FOCAL CINE BOOKS
HOW TO FILM 7/6

HOW TO PROJECT 7/6

HOW TO SCRIPT ... 7/6

HOW TO DIRECT ... 6/-

HOW TO EDIT 7/6

HOW TO TITLE ... 7/6

HOW TO CARTOON 6/-

HOW TO PROCESS 6/-

HOW TO ACT 6/-

HOW TO USE 9.5 mm. . 7/6

HOW TO USE COLOUR 7/6

HOW TO MAKE
HOLIDAY FILMS 7/6

CINE ALMANAC 15/6

HOW TO USE 8 mm. ... 7/6

HOW TO WRITE FILM STORIES 7/6

HOW TO ADD SOUND ... 7/6

CAMERA GUIDES
BOLEX GUIDE 7/6

LEICA GUIDE 6/6
ROLLEIFLEX GUIDE 6/6
CONTAX GUIDE ... 6/6
EXAKTA GUIDE ... 6/6

ROBOT GUIDE 5/6

KORELLE GUIDE ... 4/6
IKONTA GUIDE 4/6
VITO GUIDE 4/6
SELFIX GUIDE 4/6

PURMA GUIDE 4/6
RETINA GUIDE 4/6
VITESSA GUIDE 4/6
ISOLETTE GUIDE ... 4/6
KARAT GUIDE 4/6

NETTAR GUIDE 4/6
CONTESSA GUIDE"... 4/6

FUL-VUE GUIDE ... 2/6

BOOKS FOR BEGINNERS
ALL-IN-ONE CAMERA BOOK 9/6
PHOTOGRAPHY AT SCHOOL
AND COLLEGE 7/6

STRAIGHTFORWARD
DEVELOPING ... 5/-

STRAIGHTFORWARD
PRINT MAKING 5-

UNFORGETTABLE SNAPSHOTS 1 -

SPECIAL TECHNIQUES AND
SUBJECTS

MEDICAL PHOTOGRAPHY 50/-
PHOTOGRAPHING PEOPLE 12/6
MOUNTAIN PHOTOGRAPHY 19/6
AMATEUR
PHOTOMICROGRAPHY ... 8/6

DOCUMENT PHOTOGRAPHY 7/6
ALL THE PHOTO TRICKS ... 15/6
NATURE AND CAMERA ... 13/6
NATURE AND CINE CAMERA 15/-

PROGRESS IN PHOTOGRAPHY
Vol.1 42/-

PROGRESS IN PHOTOGRAPHY
Vol. 2 42/-

FILM EDITING ... 30/-

COMPLETE ART OF
PRINTING & ENLARGING 19/6

PHOTOGRAPHERS' GUIDE
TO BRITAIN 7/6

PHOTOWORDS
IN FOUR LANGUAGES ...

PHOTOGRAPHS & PRINTER
3/6

12/6

LANDSCAPE PHOTOGRAPHY 25/-

FOCAL CHARTS AND DISCS
EXPOSURE CHART ... 3/6
FILTER CHART 3/6
FOCUSING CHART ... 3/6

LIGHTING CHART 3/6

DEVELOPING CHART ... 3/6

STOP AND SPEED CHART 3/6

ENLARGING CHART ... 7/6

CINE CHART 3/6

FLASH CHART 3/6

EXPOSURE DISC 5/-

FLASH DISC 5/-

FOTOJOB BOOKS AND
PHOTO PAMPHLETS

WEDDING PHOTOGRAPHY 7/6

GROUP PHOTOGRAPHY 7/6

PHOTOGRAPHING
MACHINERY 7/6

MAKING AN ENLARGER... 3/6

DEPTH OF FOCUS ... 3/6
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GIFT BOOKS
PHOTO-AMATEUR'S
POCKETBOOK 1954

AMATEURS JUST LIKE YOU
CAMERA IN PARIS

5/-

15/6

15/6

PROJECTION
FILMSTRIP AND SLIDE
PROJECTION

MAKING LANTERN SLIDES
AND FILM-STRIPS

7/6

12/6

LIGHTING AND LAMPS
LIGHTING FOR PORTRAITURE 17/6
LIGHTING FOR
PHOTOGRAPHY 17/6

PHOTOFLASH IN PRACTICE 13/6

COLOUR WORK
COLOUR TRANSPARENCIES
MAKING COLOUR PRINTS
AMATEUR CARBRO
COLOUR PRINTS

17/6

7/6

12/6

THE MANUALS OF PHOTO TECHNIQUE
DEVELOPING ... 15/6 ILLUMINATION 17/6

ENLARGING ... 15/6 EXPOSURE 21/-

OPTICS ... 17/6 RETOUCHING 15/6

FOCAL PHOTO GU DES
"ALL ABOUT" 2/- each

FOCUSING V- MOTHER AND CHILD PICTURES ... 11-
SUNSHINE V- LIGHTING FOR GLAMOUR H-
FILTERS 11- FLASH li-
PORTRAITS V- NIGHT PHOTOGRAPHY il-
EXPOSURE 2/- CONTACT PRINTS H-
TAKING ACTION 2/- USING A MINIATURE CAMERA ... H-
LANDSCAPES 2/- WEDDINGS H-
FORMULAE 2/- TAKING BABY H-
DAYLIGHT INDOORS 2/- PRINT FINISHING 11-
IMPROVING NEGATIVES ... V- TAKING COLOUR H-
WINTER PHOTOGRAPHY ... V- COLOUR OUTDOORS 11-
TRACING TROUBLES H- COLOUR INDOORS 11-
ONE LAMP V- PORTRAITS IN COLOUR 11-
TWO LAMPS 11- BUILDING YOUR OWN ENLARGER 11-
COMPOSITION 11- MAKING CAMERA GADGETS 11-
IMPROVING PRINTS 11- PROCESSING 35 mm. FILMS V-
AGAINST THE SUN EFFECTS H- TAKING PARTIES AND GROUPS ... 11-
PHOTOS IN THE GARDEN 11- TAKING PICTURES IN THE HILLS ... 11-
COPYING 11- MAKING LIGHTING GADGETS ... 11-
MAKING ENLARGEMENTS ... 11- TRAVELLING WITH YOUR CAMERA 11-
PROCESSING H- PHOTOGRAPHING SHOWS 11-
ARCHITECTURE H- GREAT OCCASIONS 11-
SELLING PHOTOGRAPHS ... 11- GLAMOUR IN COLOUR H-
SPORT AND GAMES H- TAKING CHILDREN IN COLOUR ... H-
PICTURES IN TOWN 11- FLASH AND COLOUR 11-
CHILDREN OUTDOORS 11- HOLIDAYS IN COLOUR 11-
CAMERAS 11- MAKING DARKROOM GADGETS ... H
CATS AND KITTENS 1\- MAKING A FLASH GUN H-
DOGS AND PUPPIES ... 21- RETOUCHING NEGATIVES H-
CHILDREN INDOORS ... 2/- COLOURING V-

PUBLISHED BYo FOCAL PRESS LTD
31, FITZROY SQUARE, LONDON, W.1
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for

PHOTOGRAPHIC PRINTING
IN ANY QUANTITY
FOR ANY PURPOSE

Export enquiries invited for

SNAPSHOTS, VIEW POSTCARDS, etc.

B. MATTHEWS (Photo Printers) LTD
134/40 IDLE ROAD
BRADFORD, YORKS

LINES & JONES LTD.
WHITE LUND WORKS, MORECAMBE

SPECIALISTS IN SINGLE METAL
SLIDES, ADAPTORS, FILM
SHEATHS, ROLL FILM HOLDERS,
AND MANY OTHER ACCESSOR-
IES FOR THE PLATE CAMERA

USER.

TEL. &TELEGR. MORECAMBE 213

C0LW00D CAMERA COMPANY (1953) LTD.
SPEED GRAPHIC & M.P.P. CAMERA SPECIALISTS

SUPPLIERS AND REPAIRERS OF
ALL PROFESSIONAL APPARATUS

DISTRIBUTORS OF PRESSUTE FLASH EQUIPMENT.
STOCKISTS OF SCHNEIDER LENSES.

11 & 11a, HIGH STREET, COLLIERS WOOD, LONDON, S.W.19
LIBERTY 7614
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Specto 88 8mm. Cine

Camera. Runs 14 feet with

one wind. Easy wind

handle. Four constant

speeds. Geared footage

indicator. Interchangeable

lenses f/2.5 or f/1.9.

SPECTO
AJVJVOUiVCI

The Specto 500 8/16mm.

Dual Projector. All the

well known features of

the now famous " 500

"

projector, plus 8mm. and

16mm. projection by a

simple interchange of

parts, requiring no tools.

SPECTO LIP
VALE RD. WINDSOR
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PHOTAX

STANDARD MODELS
These single-sided dryers all have highly
polished convex-shaped drying surfaces.

One hand apron lock provides automatic
apron tension. 200/250 v. AC/DC.

Consumption Chrome
Model Size watts Price Glazing

in. Plates

10x8 100 £3 3 12/6

1 14x10 200 £5 7 6 15/6

II 20x15 350 £8 8 35/-

III 24x18 450 £11 10 48/-

DANDY 14" x 12"

One of the most popular Photax print dryers.

Dries and glazes 10 postcards or 26
2J x 3± in. prints at the same time. Strongly
made of light-weight cast aluminium with
a convex polished sheet aluminum drying
surface. Consumption 225 watts.
£7 10 Chrome glazing plates, extra,

15/6 each.

PHOTAX (LONDON) LTD., 70,. Cha7ioete Street, London, W.1.

DINKY 10 x 8
Similar to the Dandy. Will dry and glaze
two 10 x 8 in. prints, eight postcards or 16
2\ x 3J in. prints at the same time. Con-
sumption 100 watts, £4 7 6. Chrome
glazing plates, 12/6 each.

FERNE 7 in. x 5 in. (not shown). A smaller
version of the '* Dinky ". Takes eight
3£ x 2\ in. prints or four postcards. 39/6.
Chrome glazing plates, extra 6/3 each.

20 x 15 PROFESSIONAL Dryer
This double sided dryer takes 8 whole plate
or 16 half plate or 25 postcards or 50
2£ x 3£ in. prints. The thermostatically
controlled heating element provides for
uniform distribution of heat over the whole
drying surface. It stands upon two remov-
able chrome-plated " Sobell " type legs.
Weight 17£ lbs. Consumption 470 watts.
Price £17 10 0. Chrome glazing plates
20 x 15, 35/- each extra.

Phone : Langham 6272
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PHOTAX

SINGLE FLOODLIGHT
Telescopic Stand extends from 36 in. to
8 ft. Reflector Unit is detachable and
Stand may be used for supporting camera.
With 7 in. reflector and B.C. holder £4
With 10 in. reflector and E.S. holder £4 10
Stand only £2 15

DAINTY CONTACT PRINTER
For all negatives up to 2\ in. x 3{ in. Strong
all-metal construction. Hinged platen is

felt faced for even pressure and correct
contact between paper and negative. Opal
glass ensures evenly diffused light. Built-in
orange mask simplifies accurate positioning
of negative. Complete with 2\ in. x 2J in.

mask. Price 39s. 6d.

SAFELIGHT A well-ventilated lamp
which can befixed'on wall, ceiling or bench.
Can be set to any angle. Matt white finish

inside and light blue metallic smooth finish

outside. Uses 7x5 in. screen.

Price 27s. 6d. 10 x 8 in. model 42/-.

DRY MOUNTING PRESS
The simplest, quickest and cleanest way of
mounting photographs. Thermostat can be
preset to maintain within 1°+ or — any
desired temperature to 150° F. Operates on
110/240 volts A.C./D.C. Built-in thermo-
meter engraved 120° to 220° F. Size of
heated platen 12 in. x 10 in. Width between
arms \5\ in. Heated element 400 watts,
230 volts. Aluminium construction through-
out. Price including one matt surface plate,
£22 10 0. 12 in. x 10 in. chrome plate for

glazing prints 14/6 extra.

2 x 2 SLIDE CASE
Store and carry your mounted 2x2 slides

in this beautifully finished case. Made of
wood, covered externally in blue morocco
grained leatherette. Interior, including lid,

felt lined. Numbered hardwood grooves
hold 150 slides. Index card included. With
two metal fasteners and strong carrying
handle, 45/-.

PHOTAX (LONDON) LTD., 70. Charlotte Street, London, W.1. Phone : Langham 6272.
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GNOME PHOTOGRAPHIC PRODUCTS LTD.

RANGEFINDER
flLl nH PAT. APP. FOR

3£ X 2± to 35 mm.

Banish eyestrain from the
darkroom by using this

unique enlarger with which
you can focus independ-
ently of the negative. Line

up the two light-lines

projected onto the base-

board until they form one
line, return the negative
carrier into place and the
enlarger is ready for use,

exactly in focus !

% Accurate Rangednder
focusing.

Sturdy twin focusing bars.
Takes all lenses from 2 in.

to 4± in.

Adjustable lamp position-
ing.

Quick release on column.
% Spring pressured negative

carrier.

£ Attractive silver grey
enamel and chromium
finish.

Prices from

£13 8s. 3d. plus tax

For fully illustrated leaflet

giving details of the com-
plete range of Gnome pop-
ular enlargers write to the

manufacturers :—

354, CAERPHILLY ROAD, CARDIFF
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Standard Masking Frames.

No. Size Price

40 7x5 £1/7/6

41a 8±x6± £1/15/0

42a 10x8 £2/1/0

43a 12x10 £2/10/6
44a 16x12 £3/15/0

45a 20x16 £5/15/0

Gnomatic Masking Frames.

452 10x8 £3/16/6
454 16x12 £5/18/6

35 mm. VIEWER
35 mm. and 2'x2'' Film strip

and slide Viewer. 3x mag-
nifier. Adjustable Viewing
angle for colour or mono-
chrome 59/6
Glass insert for

cardboard slide... 1/6
Film strip carrier ... 7/6
Lamp extra ... 2/2

DIAS BOXES
Scrongly made of seasoned beech and
plywood the Gnome Transparency Stor-

age Boxes take 100 slides in serially

numbered compartments. Inventory

lists are provided for easy reference.

Book Form De Luxe Model 27/6.

Standard Model 22/6.

GNOME 35 mm. PROJECTOR

With a pleasing design and finish, well

ventilated and providing a choice of focal

length lenses, this instrument is ideal for

use in schools, clubs, industry or your
own home. Price with 80 mm. lens and
slide carrier £15 15s. With 4 in. lens

£16 16s. Film strip attachment £2 15s.

Lamp, extra 28/6. Fitted instrument
carrying fuse 57/6.

Write for a 48 page illustrated catalogue of the

complete range of Gnome equipment.

354, CAERPHILLY ROAD, CARDIFF
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Designed to
outlast all others.

2±" dia. column for RIGIDITY.
Extra large Lamp House, rises

and falls AT THE TOUCH OF
A FINGER. Counter-balance
weight concealed in column.
Lamp House swivels on column
to project on floor if desired.

Oversize condenser, e.g. 5'

dia., for 3±" x 2±" negative.

Interchangeable with smaller

condensers for use with
shorter focus lenses.

Ross Resolux Lens or
T.T. and H " Ental " Lens.

Masking Device. Micrometer
focussing. Wearing parts made
of Stainless Steel, running in

Oil-less bearings.

Aluminium Base Board, 22"

x17" covered with Cork Lino.

(Rubber for Tropics).

Hand or foot operated switch.

Made in four sizes, for £-plate,

3±"x 2Y as illustrated, 2f
square and 35m/m negatives.

We also make a variable
border Masking Frame in

various si%es, using Alumin-
ium castings, Stainless Steel, etc., spcuuuy muaoie Jor the Tropics.

Designed by T. F. Blumfield, A.R.P.S., F.R.S.A.

produced by T. F. BLUMFIELD, LTD
QUALITY CORNER, EYRE STREET, BIRMINGHAM 18

QUALITY PRODUCTION
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CAMERAS PROJECTORS

DOUBLE 8 [mm. CINE CAMERA

8 mm. PROJECTOR
The Dekko 8 mm. projector is

supplied with either 500 or 750 watt

illuminating system and is capable of

really professional screen perform-

ances.

It is very silent in operation and

employs a unique clip-in sprocket

system which simplifies threading up.

Available to suit any electrical con-

ditions.

Booklet B.3544 free on request.

8 mm. model £45

9.5 mm. and 16 mm. models £53

With its f/2.5 fixed focus coated lens,

built-in exposure guide and simple

loading, the Dekko is probably the

easiest cine camera in the world for

beginners to use. Interchangeable

focusing lenses are available for the

more advanced user.

Additional advantages are the film

measurer built into the view-finder

and the front mounted spring loaded

starting button.

Fully guaranteed including tax £33

DEKKO CAMERAS LTD., 40 TELFORD WAY, EAST ACTON, W.3.
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ENGERT
THE FAMOUS PROFESSIONAL DEALER-

KNOWN THROUGHOUT THE WORLD

AUTHORISED DISTRIBUTORS :

T. T. H. COOKE ROLLEI AND ALL MAIN
LINHOF M. P. P. ENGLISH AND
ZEISS KODAK CONTINENTAL
SCHNEIDER ILFORD MANUFACTURERS

MPP PRESS &
TECHNICAL
CAMERAS
IMMEDIATE

DELIVERY

FITTED

SCHNEIDER XENAR
LENSES IN XM

SYNCHRO-COMPUR
SHUTTERS

PACEMAKER,
ANNIVERSARY,

CROWN, GRAPHIC
CAMERAS

5x4 in., y-plate

and 34 x 2^ in.

ALWAYS IN STOCK
FLASHGUNS,
TELE LENSES,

SLIDES AND CASES

OUR FILM DRYING CABINETS ARE WINNERS t

Engert's famous small film drying cabinet,

capacity up to 30 roll films. All steel

construction, stove enamelled, ivory

white. Fridge-type snap closing handle,

600 watt heating element controlled by

Simmerstat thermo unit. Quiet running

motorised fan, A.C., ex works ... £18 10

Engert's Industrial and D & P drying
cabinet—takes up to 80 roll-films and
has removable shelves for plate racks.

All steel construction, stove enamelled
finish, 2 KW heater with thermostat
control unit. Quiet running motorised
fan, inspection window, warning light and
on/off switch. A.C. mains. Ex works.

£40

YOU CAN ALWAYS PICK UP A BARGAIN AT ENGERT

165a STRAND, LONDON W.C.2. ™.,m.™
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EXPORT DIVISION
FINEST STOCKS OF FIELD
CAMERAS fplate and 1/1 -plate

IN THE COUNTRY

Specimen Outfit similar to illus-

tration. S/H double-extension

Field Camera, half-plate size,

fitted f8 R/R lens. Roller-

blind shutter. Set of three

double book-form slides. Wood
tripod and best quality water-
proof mail canvas case with
hide shoulder strap.

PRICE £22 I OS. Od. Carr. and Pack, extra 20/-.

WE AIRMAIL IMMEDIATE REPLIES

TO ALL ENQUIRIES I ! !

TYPICAL BARGAINS FROM OUR 1953 STOCK
Adams Minex de Luxe Reflex Camera, ±-plate

size. Fitted Cooke-Avlar lens f/4.5. Set of
three double plate holders and good quality

fitted case. Body only listed at £75 pre-war.
In excellent condition £35

Dallmeyer, 4±-in« f/6-5 Wide Angle Anastlgmat,
gives full coverage on 4-plate. Complete with
cap and flange. Like new. ... £8 10

Johnsons £-plate trade printer with fully adjus-

table masking strips and variable borders.
Takes plates or film. Used only a few times.

£12 10

Speed Graphic Anniversary Model Camera,

5x4ln., with Kalart rangefinder, f/4.5 lens in

synchronised shutter. Six double film holders

and flashgun. All in fitted case. Reconditioned

by our workshop. ... ... £165

Kodak i-plate Finisher Enlarger, auto focus

model, fitted Dallmeyer enlarging anastigmat.

Complete with carrier, lamp, work table and

foot switch. Perfect working order. £55

NOTE THE VERY LOW PRICES *
H. C. Engert & Co., Ltd., 1 65a, Strand, London, W.C.2

THE MOST INTERESTING SHOP IN TOWN
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GRANVILLE
PHOTOGRAPHIC MATERIALS

INCLUDE

F1NACHROME ROLL FILM, CARDCHROME AND
PAPERCHROME NEGATIVE PAPERS

l>E LUXE BROMIDE AND GASLIGHT PAPERS IN
ALL SURFACES AND GRADES

FINACOPY REFLEX DOCUMENT PAPER

P.O.P. PRINTING OUT PAPER

ALL MADE ENTIRELY BY

GRANVILLE GULLIMAN & CO., LTD.
LEAMINGTON SPA, ENGLAND

:anotone
The toner that gives all shades from engraving black to chalk red.

6/- per bottle of 20 grammes. From your Photographic Dealer.

Manufactured only by

:

—
PHILADELPHUN JEYB.8 & CO., LTD.
PHOTOGRAPHIC! dHEMISTS NORTHAMPTON

Makers of MARTIN'S DYES

WEDDING ALBUMS OF QUALITY
FOR THE DISCERNING PROFESSIONAL

SPECIAL SIZES <g EMBOSSINGS TO ORDER

F. & C. ROBSON
84, QUEEN STREET, RAMSGATE, KENT.
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B. COOK AND S. PERKINS offer increased facilities for coupling,

lens mounting and other services at their larger premises.

Their well-known accessories are obtainable through all good class

dealers, and are distributed by Photo-Science Ltd.

PLEASE NOTE NEW ADDRESS :—
Pembroke Works, Pembroke Road,

(Colney Hatch Lane),

Muswell Hill, N.10.
(Telephone : TUDor 9731-2-3).

The Incomparable Stereo Camera

RICHARD VERASCOPE F40
Taking 35 mm. film in standard

cassettes, this remarkable camera
gives 21 pairs or by a simple ad-
justment, 42 single frames with a

picture area of 24 x 30 mm. using
monochrome, or 12 pairs on 20
exp. colour film, or 24 singles.

Focusing by coupled rangefinder,
shutter speeded 1 sec-1/250, syn-
chronised for electronic and flash-

bulbs, paired 40 mm. f/3.5 Berthiot
coated lenses and excellence of

design and finish combine to make
this a masterpiece of optical and
mechanical skill.

Other Equipment worth

SEMFLEX Junior and Otomatic

2Jsq. inch Twin-lens Reflex Cameras

CHRISTEN 8 mm. Cine Cameras

MINOX Sub-Miniature Cameras

FUTURA 35 mm. Miniature Cameras

LORDOX and LORDOMAT 35 mm.
Miniature Cameras

VERASCOPE Stereoscopic Projec-

tors and Viewers

All the above are described in the P-

your consideration :

PREFECT Cold-cathode Enlargers

TRIBOX Developing Tanks

TRIBOLUX Exposure Meters

WIDOR Rangefinders

FUTURA Flashguns

WIDINA TACO-COLOR Flashguns

HAKOSYN Leica-flash Synchro-
nisers and a wide range of acces-

sories.

-S. catalogue obtainable from :—
PHOTO-SCIENCE LTD.

Wholesale Distributors of Photographic,

Scientific, Cine and Optical Abparatus

10 North End Parade London, W.I4

Phone : FULham 8944
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THE LATEST IN

ENLARGERS THAT
EVERYBODY IS

TALKING ABOUT

THE NEW KLB UNIVERSAL
35mm to 3^ X 2± NEGATIVES. SPECIFICATION INCLUDES

PARALLELOGRAM MOTION (no struggling up and
down column).

COUNTERPOISED SELF-POSITIONING HEAD (can be
locked).

CONE BEARING PIVOTS (any slackness through wear
can instantly be taken up).

DIFFUSING SCREEN FITTED (high grade optical conden-
ser units can be purchased separately).

RED SWING FILTER UNIT FITTED AS STANDARD.
NEW KLB FRICTION ROD FOCUSSING (for a real

silky movement).
BEST QUALITY BELLOWS (range 2* to 8").

GLASS NEGATIVE CARRIER. (Also glassless extra).

REVERSIBLE HEAD (enlargements as big as you like).

QUICK RELEASE INTERCHANGEABLE LENS PANELS.
WONDERFULLY STRONG AND BEAUTIFULLY
FINISHED.

ONLY £16 TAX PAID (less lens)

PROCESSING EQUIPMENT
for 16-mm. Film 110' cap. Model
as illustrated. Also Frame Types for

short lengths, or 30' 9.5-mm. Film.

As supplied to Scientific Research Laboratories, Government Departments, Hospitals,
Education Authorities, etc. Ask your Dealer for details or write to—

CINE TRIPOD
Heavy-duty, all-metal type. Pre-
cision made for the Professional or
serious Amateur 16-mm. user.

MANUFACTURERS AND DISTRIBUTORS Telephone: HOVE 38515

K. L BIGGS PRECISION EQUIPMENT Ltd., HOVE 3, SUSSEX
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^^35 mm. High Precision Camera
with F/2 Taylor-Hobson coated lens; focal-plane shutter, 1 sec.

to 1 /1000th; coupled rangefinder; Interlocking film wind.

Now only available fully synchronised.

PRICE: Camera, fully synchronised £90 Plus Purchase Tax £10
Total £120

The R&S 35 mm. Precision Enlarger
Designed and manufactured by precision instrument engineers for

precision camera users who demand absolute enlarger efficiency.

One-hand quick-release frictionless positive-locking grip.

Precision focussing—no backlash—tested for absolute parallelism

with negative plane. 40" rigid heavy-gauge column and other

refinements.

% Adjustable, anti-friction device. % Retractable condenser.

Ground column, chromium plated. £ Glassless, scratch-free negative carrier.

PRICE: Enlarger £24 0; Plus Purchase Tax £8 0; Total £32
T.T.& H. "Ental" or Ross "Resolux" enlarging lenses, filter and lamp extra.

Ask for fully descriptive leaflets from your dealer or from

REID & SIGRIST LIMITED
Braunstone Works, Braunstone, LEICESTER, England
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PUILIN
FOR QUALITY
PHOTOGRAPHIC
EQUIPMENT

AND
ACCESSORIES

MODELS
A & B

MODELS }

C&DJ

The Pullinrangeof precision built

Enlargers is represented by two
models for negatives up to 2£x2£
in. and two for 35-mm. negatives.

An efficient condenser system

in each model ensures even illu-

mination and the negatives are

firmly held in the focal plane by

glassless negative carriers.

Focusing in each case is by

bellows extension regulated by

a rack and pinion movement.
Models A and B for negatives up

to 2£ x 2^-in. and Models C and

D for 35-mm. negatives.

THE PULLIN OPTICAL CO LTD
LONDON W5

EALlng 9481-3
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Accessories thatare
different'

Pullin photographic accessories of

every type are well known for their

high standard of quality and work-
manship and those illustrated repre-

sent only a selection of a wide range

of photographic aids for the photo-

grapher covering Dark-room Acces-

sories, Colour Filters, Water and

Solution Filters, Hold-Alls, Camera
Cases, Albums, Tripods and Camera
Accessories.

tfi:

SUSIS TRIPODS
This well known range
of telescopic tripods is

distributed in Great
Britain by the Pullin

Optical Co. Ltd. They
are available with flat or
round heads, and made
from brass or dural light

metal with three to ten

sections. Each tripod

is fitted with a reversi-

ble English and Con-
tinental camera retain-

ing screw.

THE PULLIN OPTICAL CO LTD

PULLIN CASES
Only the best British materials are

used in the manufacture of a wide
range of Hold-Alls, leather and
waterproof camera, exposure
meter and tripod cases.

PULLIN PRINT TRIMMERS
A comprehensive series of trim-

mers with 6-in., 7-in., 9-in. and

1 1 -in. cut for the amateur or pro-

fessional worker. Only the best

quality materials have been used

to ensure ease of use and long life.

PULLIN RANGE-FINDER
A precision made high-grade

measuring instrument, employing
the "Swing-Wedge" principle,

two fixed spring-retained prisms

forming the optical base of the

instrument. The movement of the

swing-wedge is four times greater

than that of a rotating mirror
would be for the same distance

measurement.

LON DON W 5
EALIng 9481-3
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Schiansky

Tripods
Made in dural profile, maximum stability is

ensured whilst being extra light in weight. The
legs are in three sections and provided with an

alternative choice of spiked or rubber feet with
additional offset spikes for wide splay. The
tubular extension illustrated available as an

extra accessory, increases the height of the tripod

extended from 5-ft. 2^-in. to 6-ft. 10-in.

The Pan and Tilt Head
and Swivel Ball and
Socket Heads are
beautifully construct-

ed pieces of equipment
with engraved panning

scales.

Both English and Con-
tinental camera re-

taining screws are pro-

vided.

Manufactured by:

SCHIANSKY
of MUNICH
GERMANY

Distributed in

Great Britain by:

THE PULLIN OPTICAL CO LTD
LONDON WS

EALing 9481-3
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with interchangeable lenses

^̂
Limited supplies of these

high grade miniature \
cameras are now being

imported. The compara-

tively few fortunate and

justly proud British owners of

Akarelles are full of praise for these

delightful instruments. Ask your Dealer

for particulars.

Manufactured by Apparate und Kamerabau G.m.b.H.,
Fried richschafen (Bodensee) Western Germany.

Distributed in Great Britain by : ..._-_ THE PULLIN OPTICAL CO LTD
LONDON W $

EALing 9481-3
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The NEW
"NOVOFLEX"

Bellows Accessories

Bring new ease and accuracy to

technical and scientific photo-

graphy. Any intermediate ratio

of magnification or diminution

from i nfinity to extreme close-ups,

is obtained, without blind spots

or restriction of focussing range.

No tubes to change, no reflec-

tions, no loss of time at the

crucial moment.

NOVOFLEX 400 mm.
f/5-6 DISTANCE LENS

HD3>

Manufactured by:

KARL MULLER Jr. of Memmingen, Germany

Distributed In Great Britain by :

THE PULLIN OPTICAL CO LTD
LONDON W 5

EALIng 9481-3
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iiiiipiitiii

Usedmm«i(m&fMt^0hmin^ fatuous trade mat®^ AlFBED CAUTHIER GMBH • CALMBACH/ENZ

Distributed in ureal Drltain o/ :

THE PULLIN OPTICAL CO LTD
LONDON W 5

EALing 9481-3
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NOTTINGHAM
COLLEGE OFART AND CRAFTS
WAVERLEY STREET • TELEPHONE 46555/6

ANNOUNCE A M

IN ALL BRANCHES OF PHOTOGRAPHY
WRITE FOR FULL PARTICULARS TO

THE PRI NCIPAL

MOUNTS FOLDERS ALBUMS BOARDS

HALLFIELD PHOTOMOUNTS
CARLTON WORKS • WESTGATE • BRADFORD
TEL. : 27712 TELEGRAMS : FOTOMOUNT, BRADFORD

GREETINGS FOLDERS CALENDARS BOOKLETS

YOUR COLOUR PRINTING
The production of high class colour prints from positive

transparencies, flat copy, or from separation negs.

IS OUR BUSINESS
We are specialists in Dye Transfer Colour printing, and shall

be pleased to quote special prices for long runs or single prints.

Satisfaction guaranteed from approved transparencies :

—

HANSARDS PHOTOGRAPHIC LABORATORIES LTD.
WESTFIELD, TIVERTON, DEVON. Tel. 2875.
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HAVE YOU
TRIED CINE-

MATOGRAPHY?

9.5 mm FILM MAKES

HOME MOVIES AN ECON-

OMICAL PROPOSITION

YOU would enjoy this

' inexpensive outlet for

your talents! In fact your family and friends would enjoy seeing

themselves on the screen, and the life and movement of cine films

you could make with a Pathescope cine camera.

This is photography plus! Why not try your photographic

skill in new fields. PATHESCOPE are the home movie people

—

their equipment is designed to suit all pockets and the home, that

is why 9.5 mm. filming is such an economical proposition.

The cost of your cine film and the processing is no more than

a 15x12 exhibition print! With Cinematography all your shots can

be shown at 30x20 in. or over—animated—brilliant—satisfying

—

and you can still have prints

from any particular frame.

Write today for full particulars

of all 9.5 mm. apparatus and

the Pathescope Monthly.

fe/

PIONEERS OF HOME
CINEMATOGRAPHY

NORTH CIRCULAR ROAD,

LONDON, N.W.2
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JOHN FROST
PHOTOGRAPHICS

SUTTON COLDFIELD

NR. BIRMINGHAM

THE " JAFRO" VIEWER
* Magnifying and focussing viewer for
miniature colour transparencies, 35 mm.
Roll Film Negatives and film strips.

* Gives brilliant, realistic, stereoscopic
pictures.

* Special diffusion ensures even illumination
and removes interfering backgrounds.

* Instantaneous trouble-free slide changing.
* Simple focussing eyepiece.
* Attractive in appearance — pleasing in
design, beautifully made in delightful
colours.

* Light in weight — only 2\ oz.
* Price 25/-. Supplied in strong protective
box.

* Strip carrier supplied for use with roll films

and film strips if required. 2f- extra.

DISTRIBUTORS :

JOHN FROST PHOTOGRAPHICS
The Parade, Sutton Coldfield.

NEVILLE BROWN & CO., LTD.
77, Newman St., London, W.l.

RADOFOTE
Largest selection of Mounts and Folders fbr all purposes.

WEDDING MOUNTS, SILVER-EDGED AND PLAIN, WITH
SILVER EMBOSSED MOTIFS AND PLAIN OR BEAUTIFULLY
EMBOSSED COVER MATERIALS. WEDDING MOUNT
SAMPLES—5/- POST FREE U.K. STUDIO AND PORTRAIT
MOUNTS FOR ALL CLASSES OF TRADE. STUDIO SAMPLE—
5/- POST FREE U.K. MOUNTING BOARDS AND CLUB
MOUNTS, CALENDAR MOUNTS. CALENDAR DATE
TABS FOR CALENDAR MANUFACTURE. WHOLESALE
DISCOUNT TO APPROVED PROFESSIONAL PHOTO-
GRAPHERS. COMPREHENSIVE CATALOGUE OF ALL
LINES FREE.

Overseas orders please allow extra postage.

RADOFOTE
76, SEFTON STREET, SOUTHPORT, LANCS.
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lYWQVaa&tJT
UNIVERSAL EXPOSURE METER

Slim, streamlined case.

Automatic high and low

light scales.

Exposure dial covers all

exposure times and emul-

sion speeds.

Photo-Electric Cell sealed

for stability.

Invercone attachment

available for incident

light method of exposure

determination.

THE Weston " Master " II Univer-

sal Exposure Meter incorporates

all the famous Weston "Master"

features of precision, robustness and

unfailing reliability— plus the

advantage of a slimmer, more

streamlined case. See the Weston

"Master" II at your usual photo-

graphic dealer's.

Price in U.K. (including Purchase Tax
£ 10.8.0. Leather Ever-ready Case (including
Purchase Tax) £1.3.11 extra.

Cine version also available at the same price.

Distributed by:—
SANGAMO WESTON LIMITED & ILFORD LIMITED

Manufactured by :

—

SANGAMO WESTON LIMITED, ENFIELD, MIDDLESEX
# Tel.: Enfield 3434 (6 lines) and 1242 (4 lines) Grams : Sanwest, Enfield #

LONDON, GLASGOW, MANCHESTER, NEWCASTLE-ON-TYNE, LEEDS, LIVERPOOL,
WOLVERHAMPTON, NOTTINGHAM, BRISTOL, SOUTHAMPTON, BRIGHTON
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Precision built for

the requirement of the

most exacting operator. Drop baseboard, wide
angle rack, swing rising cross and tilting front,

four way swing back and many exclusive features.

Price (excluding lens and shutter) fc / 3

Details from
MICRO PRECISION
PRODUCTS LTD.

145 London Road,

Kingston-on-Thames

" MINIDEX" Loose Leaf Negative Libraries.

STORAGE UNITS (Indexed)
Model I Unit for 35 mm. holds 108 exp. In 6's

Model II Unit for 2\y2\ in. holds 48 exp. in 4's

Model III Unit for 2^x1 1 in. holds 48 exp. in 4's

Model IV Unit for 2£x3£ in. holds 8 singly ...

Model V Unit for 2|x2£ in. holds 12 singly ...

FLEXIBLE ZIP BINDER, for Models I, II, III above.
Holds 12 complete units

MINIDEX TRANSFER BINDER (for Models I, II,

Holds 30 complete units

TRANSFER BINDER (for Models IV & V) ...

Also LEICA NEGATIVE LIBRARIES
No. 72 for 35 mm. holds 432 exp. in 6's

No. 108 for 35 mm. holds 432 exp. in 4's

MINIDEX "120" ALBUMS
Two sizes, each containing 120 numbered bags and index
for 2Jx3J in., 10/6; for 2Jx2± in., 9/6. All prices Postage Extra.

Full particulars and Trade Enquiries to sole distributors:

ALLMAN & SONS (PUBLISHERS) LTD.
Creechurch Lane, London, E.C.3.

per
i 24/-

doz. j
7/6

units 8/6

30/-

in)

10/6

5/-

9/6

9/6
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I,-,,/ .-v-J*

RANGEFINDER

rfER

Jtene'* a fine, dtxi&inaiy. nandtome, fuah-pjiechion tanaefinde* canwta

that ha* many, featured inciudina

-jf Combined Viewfmder and Rangefinder ^ Built-in flash synchronisation

<*• Exposure Meter * AM Controls at your finger-tips

^ The famous f/4.5 Agilux lens giving needle

sharp and really lovely pictures

<fr Streamlined for easy handling

-jr Rich chrome finish

•jf 8 speed shutter from I sec. to l/300th sec. -fa Genuine leather covering

PURLEYWAY. CROYDON . ENGLAND
A subsidiary of Aeronautical & General Instruments Ltd.
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CROYDON i
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Immediately you take an Agiflex in hand its very "feel"
denotes quality and its workmanship appeals to the most
critical photographic experts.

With its groundglass focusing, this versatile camera needs

no special viewfinders for accessory lenses, there is no worry
about parallax—you get exactly what you see.

Check these features as you owe it to yourself to see an

Agiflex before you buy a camera.

• Groundglass focusing, full size bright image whether the
subject is an inch or a mile away.

• Focusing can be continuous right up to the time of taking

the picture.

• Shutter speeds from 2 seconds to I /500th second.

• Synchronised for flash.

• Interchangeable lenses from 8 cms. to 30 cms.
all bloomed and with built-in depth of focus

scales.

• Chrome trim, genuine leather covering.

Removable back.

• Extension tubes for close-up work. Whatever
the lens, you see the picture the size it will

be when taken.

• You can study the lighting and composition
before taking the picture

—

this means there is little

chance of making errors.

• Uses standard

120 film.

ENGLAND
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OxddoohJ oh, SxuloohA— Yity day, oh, ty YlLqfhl

J&ti U tPve, cxuneAa ftoh, you.

-K Picture size 2*" x II" -K Automatic flash

Eight Pictures on a 127 film synchronisation

-K Built-in battery compartment -^Optical eye-level viewfinder

-K Removable flash reflector -K Automatic bulb ejector

-^Special" wide angle lens for -fc Leather covered body with

interior photography satin chrome trim

PURLEY WAY. CROYDON .ENGLAND
A subsidiary of Aeronautical & General Instruments Ltd.



A FOX PHOTO

— the Coronation. And 'Arnfix' brand ultra-rapid fixer played
a valuable part. Fox Photos Ltd. used it for their negatives and
prints throughout the Coronation period, and its speed and
convenience enabled London evening newspapers to get their

pictures into the early editions.



Process withpPOtttif^FOi . . . it's got everything!

' Promicrol ' has established a unique position as the leading developer of the

decade : it may be truly described as the developer that has everything. And
here are the ways in which it scores.

hicii siM- hi) 'Promicrol's' power, in practice, to increase film speed is well

known. And it is backed up by sensitometric examination, which shows that on
many emulsions the speeds measured by the British Standard method (1380: 1947)
are about double those obtained with metol-borax developers.

fink grain The fineness of grain obtained with ' Promicrol ' has been surpassed
only by the very slow developers which use /?-phenylenediamine.

rapid dkvfi opmfnt The development times we recommend for ' Promicrol

'

are usually between 10 and 20 minutes at 68°F., but many users have achieved
satisfactory results, and very high apparent speeds, with the over-development
technique.

kkkpinc; propfrtiks The resistance of 'Promicrol' to aerial oxidation is

remarkably high—much higher than that of M.Q. developers.

print quality Though it is not possible to measure print quality, the in-

creasing number of leading photographers who use 'Promicrol' for both
exhibition and commercial work gives ample evidence of its ability to ensure
first-class results.

Five major advantages—and they all add up to produce a developer that is

bringing new and exciting pictorial possibilities within the reach of its many
enthusiastic users throughout the world.

'PROMICROL LI TRA-FINE GRAIN DEVELOPER
>m,i, mark brand

Developer tins to make 600 c.c, 2\ litres (88 fl. oz.) and 13^ litres (3 gallons)

working solution.

Replenisher tins to make 2\ litres and 10 litres (2i gallons) solution.

For normal requirements in fine grain and speed . . . 320
This economical develcper is ideal for use where the special characteristics of
' Promicrol ' are not required. It produces a fineness of grain which is satisfactory

for many purposes, and ensures adequate shadow detail with normal exposures.

Fine Grain Developer 320 Cartons to make 20 fl. oz. (570 c.c). Tins to make 1 gal.



A FOX PHOIO

for Speed and Simplicity in Fixing . ./AM FIX9

Just dilute the fixer concentrate with three volumes of water and you have a

ready-for-use solution which will fix at least twice as much emulsion as an

equivalent " hypo " solution—in as little as a quarter of the time. Moreover,

it will remain stable under normal conditions for many months.

'Amfix' can be used to advantage in every branch of photography. The busy

commercial photographer, for example, finds it an invaluable time-saver, and

it helps him cope with pressing orders. This fixer is no less valuable to the

amateur : it is easy to prepare and use, and it enables him to make the most

of brief leisure moments ; for work can be got into the washing tank and out

of the way with the minimum of delay.

A Special Hardener is available for use with *Amfix*

AMFIX' ULTRA-RAPID FIXER
trade nnnk brand

Special Hardener in bottles of 1 fl. oz. Fixer Concentrate in bottles of 10 fl. oz.

Fixer also in bottles of 80 fl. oz. and demijohns of 5 gallons ; hardener in bottles

of 8 and 80 fl. oz.

'GENOCHROME' Stabilized colour developing agent
trade mark brand

'Genochrome' dissolves rapidly in water to give solutions of exceptional

stability. It is suitable for most makes of film normally employing colour-

coupling developers. Bottles of 25 and 500 Gm. Tins of 5 kgm.



OBROL
HIGHLY CONCENTRATED

BROMIDE PAPER

DEVELOPER

With the recommended development time of 2 minutes at

68°F., 'Cobrol' will give prints of superb quality on all

makes of bromide and chloro-bromide papers. Highly

satisfactory results can, however, be obtained with times as

long as 5 minutes and as short as 1 minute.

'Cobrol' stores well— unopened bottles will keep in good

condition for years—and has a long working life.

Liquid concentrate bottles of 250 c.c. and 2.5 litres to make

2.5 litres (88 fl. oz.) and 25 litres (5i gallons) working

solution respectively.

For the convenience of the commercial user, large tins of

' Cobrol ' in powder form are also available.

Powder tins to make 5 gallons stock solution (15 gallons

working solution).

We also manufacture a number of special-purpose developers and other

speciality products, as well as a wide range of photographic chemicals,

INCLUDING

'PI ANFTOL' ,,-MI-THYLANIINOPHhNOL SLLPHAH. • HYDROQU 1NONE
POTASSIUM BROMIDE

M&B
ni:.\.\ D

PHOTOGRAPHIC PRODUCTS
MANUFACTURED BY

MAY & BAKER LTD - DAGENHAM • ENGLAND
Telephone: ILFord 3060 Extension 243
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NEWMAN & GUARDIA
CAMERAS.

Famous for over 60 years.

MADE WITH CARE AND
PRECISION.

4£ x 6 c/m Baby Sibyl. f4.5 Ross Xpres. For plates and cut films.

3^ x 2£" New Special Sibyl. f4.5 Ross Xpres. For Plates, cut films

and roll holder.

Ay x Vt" Sibyl Excelsior Roll Film. f4.5 Ross Xpres.

3±" x 2±" Standard Folding Reflex. f4.5 Ross Xpres. For plates, cut

films and roll holder.

3±" x 2£" Special Folding Reflex. f3.5 Ross Xpres. For plates, cut

films and roll holder.

Can be supplied from Stock—Prices on application

AUTOMATIC ROLL FILM
SIZE — 3±"x2±*

HOLDER

for use with N & G Folding Reflex and Sibyl cameras, also Makina,
Voigtlander, and can be adapted to many other makes and sizes of plate

and reflex cameras. Prices and full details on application.

We shall be pleased to repair, or to completely recondition any
N & G CAMERA, and in nearly all cases, regardless of age or condition,

we can guarantee any N & G CAMERA can be made practically as new.
Now is the time to have your camera overhauled. Estimate with

pleasure and without obligation.

We are also Press Tool and Scientific Instrument Makers.

We welcome enquiries.

NEWMAN & GUARDIA LTD.
55 BERNERS STREET
OXFORD STREET, W.I

Phone. MUSeum 1081

24
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SPECIALITIES: Giant Enlargements, Miniature

Processing, Film Strips, Lantern Slides—from any

size negative. View post cards by GRABER
machine in any quantity for any purpose,

Advertising—Publishing—Industrial

Official Processors to the trade of

Jlafacolor

in modern laboratories fully equipped with the most
up-to-date Equipment and AGFA trained staff.

Agents for the PRIMOS automatic focussing enlarger

-jc Built in negative mask for 35mm. to 3£x 2£ negatives.

-ft Modern quick action negative carrier.

if Lenses quickly and easily interchangeable.

tAt Speedy adjustment by operator for automatic focussing on to

any masking frame.

LABORATORIES LIMITED

80, ST. JOHN'S ROAD, TUNBRIDGE WELLS
Telephone t 21019
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R.R. BEARD
LTD.

10 TRAFALGAR AVENUE, LONDON, S.E.15
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DRY MOUNTING TISSUE
THE PERFECT MOUNTING MEDIUM

available in all sizes and in rolls

suitably packed for export

to all countries.

AKRON
PRESSES and all DRY MOUNTING

EQUIPMENT are the most up-to-date available.

AKRON LTD., 579, HIGH RD., TOTTENHAM, N.I 7. tot.mm

We specialise solely In

REAL PHOTO VIEW PRINTING
and offer first class work and efficient service in large or small quantities

at reasonable races

SPECIAL ATTENTION TO EXPORT ORDERS

Send for Booklet and Price List to :

—

VIEWCRAFT LTD. P.O. Box 10 MARKET HARBOROUGH

We specialise In

NEG-POS COLOUR PROCESSING
and offer first class work and efficient service

Authorised

PAKOLOR PROCESSING STATION
TO THE TRADE AMATEUR & PROFESSIONAL SERVICE

CAITHNESS (COLOR PHOTOS) LTD.,
100 LOUGHBOROUGH RD., KIRKCALDY, FIFE
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Pressmen -here is

your Camera

!

The
M.P.P. Micro-Press
Special features of this 5*x 4* Camera
include : * Range Finder coupled to

focusing mechanism by interchangeable
cam plates to match any lens * Focal
Plane Shutter giving speeds up to

1 / 1 000 sec. * Flash synchronising mech-
anism operated by Focal Plane Shutter
* Drop baseboard if Double extension

* Rising, tilting and cross front

* Back spring-loaded for instan-

taneous insertion and removal of
D.D. slides. Price (including coupled

Range Finder but excluding «q.
Lens and Front Shutter) &tf!>

Micro Precision Products Ltd., 145 London Road, Kingston-on-Thames

Real Photographic Printing
ALL SIZES UP TO 26 x 12 in. ANY QUANTITY

r^rv^^>^r^rvv\rv*v\A^\/\^

View Postcards Showcards
Box Tops Cigarette Cards

Photo Reproductions for Commercial Advertising

SEND FOR SAMPLES AND PRICES TO :—

W. T. COOK, LTD.
THE ACME PHOTO WORKS,

CHALDON ROAD. CATERHAM, SURREY.

Telephone:
Caterham 167,

Teiecrmmt:
"Rotarles," Caterham, Surrey.
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FOR PAPER PRINTS
ENLARGEMENTS
AND TRANSPARENCIES

in (MM..

Available in

ROLL FILM • 35mm. FILM • SHEET FILM

D for DAYLIGHT

A for ARTIFICIAL LIGHT

Manufactured in England bj Photo Chemical Co. Ltd. and Distributed by

ASSOCIATED BRITISH-PATHE LTD.
PI [HI MOUSE 133/135 01(010 SHUT LONDON W.I

P.20 3*x2* P.62 3*x2*

33mm. FILM
Cassettes 20 Exposures
Refills 20 Exposures

SHEET FILM
Quarter plate, 5x4
Half plate, Whole plate, 10x8

CONTACT PRINTS
2*x2± 2*x3±

ENLARGEMENTS
Quarter plate, postcard,
Half plate. Whole plate, 10 x 8
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Large Aperture Viewing ^^
Lens—f3.2 bloomed
3-component. Special eye level Reflector.

Focusing Screen Magnifier for accuracy ; Auto-

matic Parallax Corrector, controlled by focusing

mechanism. Taking Lens—f3.5 bloomed Ross

Xpres 4-component. Between Lens Shutter

synchronised for flash bulb ; speeds to 1/300 sec.

Pries (Including PurchaM Tax) £53 • I • O
Micro Precision Products Ltd., 145 London Road, Kingston-on-Thames

Its Sensational ! I I 2
The "NEW APTUS M Automatic One Minute Camera. Completely daylight
operated. No Sleeves or manipulating inside camera. The money making outfit for
outdoor workers. Non reversed non fading ptrfect black and white pictures.
Supersedes the old Tintype and Ferrocard Process. "APTUS," the first name in 1900,
the last word in 1953. EXPORT ENQUIRIES ESPECIALLY INVITED.

Specimen picture, with Particulars, on receipt of stamp.

Sole Manufacturers and Patentees :

APTUS, LTD., 101/103, DALE STREET, LIVERPOOL, 2.

Grams :
" SOLUTIONS ". Phone : CEN. 5284.

ENLARGING PAPER & FOCAL C0L0RT0NE DEVELOPER
THE EXPERTS CHOICE FOR I

FINE PRINTS
WRITE FOR LEAFLET I

PHOTO-SYNTHETICS (distributors) CO.
15 COLLEGE ROAD, EPSOM, SURREY.
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New and thrilling

§5»jT)) camera

by ftwrt

The only popularpriced stereoscopic camera in the world

Two cameras in one. Captures third dimension or takes an

ordinary picture at will on ordinary 127 size roll film. Gives

your snaps dramatic interest. The subject, instead of lying

flat on paper, comes out and takes body and depth.

DUFAY LIMITED - BOREHAM WOOD - HERTS
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Narrow-gauge Cinematography s Finest Equipment

Sole wholesale distributors for the United Kingdom
CINEX LTD., 9/10 North Audley Street, London, W.I. Tel. GRO 6546.
£*•*• Paillard Products Inc., 100, Sixth Avenue, N.Y. C.13.

; J ; ; ; - - - - - - H de Lanauz*, Bleury 1027, Montreal.

South Africa . .
" " a "i ?

trl,
£
k/,,n£ Lt

v
d
." ?

01
•
Nia*ara S^eet, Toronto 2B.

PAILLARD S.A., STE. CROIX, SWITZERLAND
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THE VOLOMAT
Selective Exposure Meter—Photometer

Quality
and

VALUE

THE REGULA
Foolproof—Climate proof. Fully automatic One
single movement of the lever cocks the shutter,
winds on the film, sets the counter and acts on
the double lock of the double exposure prevent-
ing device. 45 mm Cassar, f/2.8 lenses on all

models, coated on six surfaces, and giving a wider
angle of acceptance.

THE PHOTINA In true Reflex models and in non-focussing view-finder models.

Full details of the above, as well as other Cameras, Exposure Meters, Range Finders,

and other accessories from

APPARATUS & INSTRUMENT Co. Ltd.
Manufacturers and Importers

15 SHEEN LANE, LONDON, S.W. 14
Telephones : PROspect 2202, 2885 Grams :\ Allll ,llwl.ulluMiMll
Code Books : A.BC 5th Ed., Western Union, Cables if

Applnco-Hounslow

Rudolph Mosse
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COfJRTENAY
ELECTROFLASH

FOR THE WORLD MARKETS
" CADET" I
Flash Factor 120/150 with HP3. 25 Joules

output. 8 second recharge time. A.C. mains
operation. Sealed construction. Fine quality

—

low price.

The budget-wise portable for the amateur

"COURIER"
Flash Factor 250 with HP3. 100, 50 and 25
Joules output adjustable by control panel

switch. 3 second recharge time. 500 volt

dry battery giving 3,000 flashes. " Maxlite
M

lamp head illustrated, also available with
" Solite " or " Keelite " lamp heads.

A lightweight portable of high performance
for the professional user

44 MASTER" III
100 Joules output. 200 Joules with Booster
Unit. Accumulator and A.C. mains operation.

Inbuilt accumulator charger. Twin lamp
output.

A high quality general purpose portable
for the professional

Brochure of Studio and Portable Equipments sent upon request.

clive iorim;\Ay & co., ltd.
Horsham Road, Dorkingr, Surrey

Telephone : Dorking 3720
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THE

PHOTOGRAVURE
ILLUSTRATIONS

in this volume have been |!

printed by us at our Works in

VANDYCK PHOTOGRAVURE ii

The Quality Machine Printed Gravure !|

For Special Editions of View

Post Cards, or Albums, this

process is unequalled in beauty

'

of detail and tone

Experts in the production of Artistic

Brochures and Advertising Folders

THE VANDYCK PRINTERS LTD.
Head Office and Works :

PARK ROW - - - BRISTOL

Telegrams : vandyck, Bristol

<'
London Office :

IMPERIAL BUILDINGS, 56 KINGSWAY, W.C.2
I

Telegrams : dureresque, phone, london.

1

^^^^^^^^^^^^^^^^^^^^^^^«>^^»^^^^^^

+
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MANUFACTURERS ^.DISTRIBUTORS

PHOTOGRAMrTpUIPMINT
lf;?5

This space reserved for a pro-

duct of real worth and quality.

It could be yours—why not

ask our expert opinion.

EXAKTA CAMERAS
Exakta stands

alone : the most

advanced reflex

I n the wor Id.

Available for

priority users

by B.O.T. permit.

STAG TIMERS MNICA CASES
A lifetime of

service can be

expected of a

Stag Timer.
Capacity 1000
Watts—timing
2/10 sec to 1 hr.

by clockwork.

In quality of

material and
eraftsmansh i p

these holdalls

have no equal.

They are made
to suit the
connoisseur.

PERIFLEX CAMERAS
An inexpensive

35 mm. precision

camera having

many features

normally found

only on much
higher priced

equipment.

CORFIELD ACCESSORIES

The fine range of Corfield Equipment

includes :—Enlarging Exposure Meters:

Rangefinders : Masking Frames : Focus

finders : Measures and De-

veloping Dishes: 2".2" Slide

Mounts : and Colour filters. ®
K.C. CORFIELD LTD. MERRIDALE WORKS MERRIDALE ST. WOLVERHAMPTON
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k3es ti imiitmt •• fS&a

CAMERAS
The newest and latest of every make.

BINOCULARS
by every maker.

ENLARGERS MICROSCOPES
A separate department
with a complete range.

CINE
All makes of cameras and projectors

—also Tape Recorders.

Department In charge of expert
microscopist.

FILM LIBRARY
Unrivalled In scope.

All size films Included.

DEVELOPING & PRINTING-ENLARGING
in our own works, permanently staffed by experts.

SECOND-HAND INSTRUMENTS
Always a large and varied selection. Also Bargain Basement for callers

(Avery Row shop).

127 NEW BOND STREET, LONDON, W.I
Te/ephone iMayfalr 7511

47 BERKELEY ST., LONDON, 166 VICTORIA ST., LONDON,
Telephone: Grosvenor 2691 W.I Te/ephone; Victoria 8850 S.W.I

UNRIVALLED
ORGAN!'
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STUDIO
dealing with commercial photography

and portraiture.

EXPORT ORDERS
executed, free from duty and tax, by experts.

EASY PAYMENTS
for goods £10 and over.

PUBLICATIONS.CATALOGUES
Separate lists for Enlargers, Binoculars, Cine, Film Library, also

The Photographic Blue Book 1/-) published annually and the
Photographic Magazine (6d.) published quarterly.

GUARANTEE
for all goods sold.

APPROVAL
for mail order customers.

MAIL ORDERS
dealt with on day received.

PHOTOGRAPHIC COMPETITION
Open to all amateurs. Weekly and monthly prizes.

63/66 CHEAPSIDE, LONDON, 94 FLEET ST., LONDON,
Telephone: City 1124 E.C.2 Telephone: Central 9391 E.C4

1 LEADENHALL ST., THE ARCADE, LIVERPOOL
LONDON, E.C.3 ST., LONDON, E.C.I

Telephone: Mincing Lane 1156 Telephone: Avenue 3305
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WBW-WESTMORLAND /W STAVitE)

>romn

laslight:

. . . are made in a complete
range to suit every need.

Outstanding in the Document
range are the Aphograph on a

thin strong base and the Art
with the drawing surface, which

readily takes colours, both with

Non-Ortho emulsions for copy-

ing plans, drawings, etc., while

the Reflex possesses very high

contrast with rich blacks.

For quality in commercial
work there is Glossy giving crisp

whites and blue blacks and an

outstanding range of Matts and
Semi Matts, including Silky

White with a rich rayon surface,

or Carbon with a surface giving

that desired sparkle to your
prints.

Write for free brochure

direct or to . . .

INDON AGEN1

W. V. MARCHANT LTD.
STUART HOUSE • TUDOR STREET LONDON E C 4

Telephone CEN 05SI-4
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photographic papers

THE LAKELAND MILLS OF KENTMERE AT STAVELEY.
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THE BEST OF THE PHOTOGRAPHIC MONTHLIES

• MINIATURE CAMERA WORLD
covers all aspects of photography, particularly 35-nim. and

2£-in. work. It provides authoritative information and

guidance on miniature techniques for both the beginner and

the experienced worker. It is the ONLY magazine for the

miniature camera user.

1/3 MONTHLY OR 16/6 POST FREE PER ANNUM
(OVERSEAS 17/- OR $3).

* AMATEUR CINE WORLD
— '• the amateur's bible ". Every month one hundred pages

of advice and news, hints and views ; how-to-do-it articles ;

readers' opinions, gadgets, problems ; detailed impartial tests

on latest apparatus—and much more! It is the ONLY magazine

for the amateur cinematographer.

1/- MONTHLY OR 14/- POST FREE PER ANNUM
(OVERSEAS 15/- OR $2.50).

* PHOTOGRAPHIC Trade Bulletin
is for all those engaged in selling photographic goods or

services. Sections each month on Photographic Dealing,

Portraiture, Industrial and Applied Photography and Photo

Finishing.

15/- FOR ONE YEAR OR 25/- TWO YEARS

*Jrom the

photographic Bulletin Qroup

PHOTOGRAPHIC BULLETIN LIMITED
46-47 CHANCERY LANE • LONDON W.C.2
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fountain firess Books

V-

8/6

8/6

6/-

General Subjects
photographers' day in london
Free-lance journalism with a
CAMERA

BOYS BOOK OF PHOTOGRAPHY ...

BUILD YOUR OWN ENLARGER ...

PHOTOGRAPHERS' GUIDE TO BETTER
PICTURES

HOW TO MAKE CAMERA PICTURES 15/-

PEARLMAN ON PRINT QUALITY ... 12/6
MODERN CONTROL IN PHOTO-
GRAPHY 27/6

PHOTO MARKET GUIDE 7/6
PHOTOGRAPHERS' DATA BOOK ... 8/6
DICTIONARY OF PHOTOGRAPHY ... 21/-
EXHIBITORS* REFERENCE BOOK ... 3/6

Special Techniques
PRINT PERFECTION 8/6
YOUR CAMERA LENS AND SHUTTER 12/6
COLOURING, TINTING AND TON-
ING 9/6

BROMOIL AND TRANSFER 7/6
PERFECT NEGATIVES 7/6
PHOTOGRAPHIC MAKE-UP 18/6
SYNCHRO-FLASH PHOTOGRAPHY ... 27/6
STEREO PHOTOGRAPHY IN PRAC-
TICE 42/-

PROPERTIES OF PHOTOGRAPHIC
MATERIALS 35/-

EXPOSURE METERS AND PRACTICAL
EXPOSURE CONTROL 35/-

COLOUR BEFORE THE CAMERA ... 7/6
COLOUR SEPARATION NEGATIVES 7/6
MY EXPERIENCES IN COLOUR
PHOTOGRAPHY (WOLFF) 50/-

Creative Photography
FOCUS ON ARCHITECTURE AND
SCULPTURE 30/-

PHOTOGRAPHY and the ART OF
SEEING 21/-

ERITH ON PICTORIAL PHOTO-
GRAPHY 30/-

Miniature Work
PHOTOGRAPHY WITH A LEICA ... 12/6

. 35-mm. PHOTOGRAPHY with an
EXAKTA 25/-

THE ROLLEI MANUAL 35/-

Composition
COMPOSITION FOR PHOTOGRAPH-
ERS 17/6

PICTORIAL COMPOSITION 7/6

Portraiture
ERITH ON PORTRAITURE 21/-
NEW HOME PORTRAITURE ... 10/6
BABY AND THE CAMERA 8/6
SUCCESSFUL PORTRAITURE 6/-
DONOVAN ON CHILD PORTRAITURE 17/6
MODERN PORTRAIT TECHNIQUE ... 15/-

Cinematography
CINE DATA BOOK 21/-
CINE FILM PROJECTION 15/-
CINE HINTS. TIPS AND GADGETS ... 10'6
FILM STRIP PROJECTION 7/6
HANDBOOK OF AMATEUR CINE-
MATOGRAPHY 25/-

MANUAL OF NARROW-GAUGE
CINEMATOGRAPHY 27/6

PROJECTIONISTS' FAULT-FINDING
CHART 2/6

Photoffacts 2/6 Series
THE CAMERA — FOCUSSING — EX-
POSING — COLOUR FILTERS —
COMPOSING — OUTDOOR PORT-
RAITURE — LANDSCAPE PHOTO-
GRAPHY—SEASIDE PHOTOGRAPHY— THE AMATEUR'S DARKROOM —
DEVELOPING THE FILM — CONTACT
PRINTING — ENLARGING — DE-
VELOPING THE PRINT — HOLIDAY
PHOTOGRAPHY—OUTDOOR LIGHT-
ING — LANTERN SLIDES — ARTI- -

FICIAL LIGHT — FLASH PHOTO-
GRAPHY — PORTRAITS INDOORS—
ACTION PHOTOGRAPHY — EXPO-
SURE METERS — LENSES AND
SHUTTERS — NEGATIVE FAULTS
—PRINT FAULTS—PHOTOGRAPHING
ARCHITECTURE — PHOTOGRAPHY
AT N|GHT — STILL LIFE PHOTO-
GRAPHY— ANIMAL PHOTOGRAPHY
—ELECTRICAL FACTS — CHEMICALS
IN PHOTOGRAPHY— TONING THE
PRINT — THF EXHIBITION PRINT

Send i{d Stamp for Illustrated Catalogue

THE FOUNTAIN PRESS * 46-47 CHANCERY LANE • LONDON, W.C.2
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LUXETTE « EXPS. If'xlf" ON 127

• 4 SPEED SHUTTER 'B
1—1/25—I/SO—MIS—1/100TH

• 3 APERTURES 7-7—11—16
SYNCHRONISED FOR FLASH
DOUBLE EXP. PREVENTION

DEVICE
BODY RELEASE
BUILT-IN OPTICAL VIEW-

FINDER
TRIPOD BUSH

• METAL BODY
EVER-READY CASE AVAILABLE

PORTA DRALOWID 8mm Minipod Projector

ELBE TRANSPARENCY FRAMES 18x24 — 24x24 — 24x36

IDEAL TRANSPARENCY FRAMES 24x36

STANDARD dia-boxes DIA BOOKS

ISING 2iX 2i
• BLOOMED WESTAR f3.5
LENSES

• 8 SPEED PRONTOR S SHUTTER
• 12 EXPOSURES ON 120

• BUILT - IN OPTICAL VIEW-
FINDER

• DELAYED ACTION RELEASE
• SYNCHRONISED FOR FLASH
• DOUBLE EXP. PREVENTION
DEVICE

• LEATHER AND SATIN CHROME
FINISH

• SHOE FOR FLASH-GUN ETC.

LEATHER E.R. CASES AVAILABLE

»• ISIS 99

J
I Clinm 5154. AVENUE CHAMBERS, Showroom:

• L MLiiLll VERNON PLACE, LONDON, 67 Avenue Chambers° W.C.I. TEL: HOL. 4215
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MINI-REX II
PD0T0 E™

EXPOSURE METER
• CINE SCALE

•APERTURES f2 TO f22

• SPEEDS 120 SECS. TO 1/1000TH SEC.

•ONE CONTROL ONLY

LEATHER E.R. CASES AVAILABLE

ISING TRIMMERS—TRIPODS— ACCESSORIES

PUCKY I REFLEX CAMERA 2£x2£
LIESEGANG "RAX" AND

"ItAJAIIIVN" ENLARGERS
CORREX APRON DEVELOPING TANKS

2Jx3| ONLY

DUO-LUX FLASHGUNS
EXPORT EXPORT CAPACITOR

(ALL METAL—TAKES ALL SIZES OF BULBS)

PRINCESS CAPACITOR
(ILLUSTRATED)

BULB EJECTOR # RELIABLE CABLE
#DEEP REFLECTOR • SPRING SHOE

• COMPACT • ATTRACTIVELY BOXED

ROYAL CAPACITOR
I • SPECIFICATIONS AS
^ ADDITION OF

FOR PRINCESS WITH THE

• DETACHABLE CABLE ©ADJUSTABLE SHOE
#TEST BULB INTERNALLY FITTED

EXTENSION SOCKET

ADJUSTABLE BRACKETS AVAILABLE

JT C¥I nri» 51 54, AVENUE CHAMBERS, Showroom:

. I. kMlillhti VERNON PLACE, LONDON, 67 Avenue Chambers
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RANGEFINDER BALDINETTE 35mm.
BALDANAR f35 Prontor

S

BALTAR f2-9 Prontor SV
(fully synchronised)

BALDINETTE 35mm.
BALDANAR f3-5 Prontor S synchronised

RADIONAR f3 5 Prontor SV
fully synchronised

BALTAR f2*9 Prontor S synchronised

CASSAR f2*8 Prontor S synchronised

RIGONA f3*5 Pronto synchronised

ROLL FILM CAMERAS
(8 EXPS. 2±'x3±* OR 16 EXPS. 1|* xlf)

BALDAFIX ENNAR f4-S—PRONTO—SYNCHRONISED

BALDALUX RADIONAR f4-5—PRONTOR S—SYNCHRONISED

BALDALUX radionar us—prontor sv—fully synchronised

BALDIX 2i"x2i
BALDIX WESTAR f4-5

PRONTOR S—SYNCHRONISED

BALDIX ENNAGON f3-5

PRONTOR S—SYNCHRONISED

BALDIX BALTAR f2-9

PRONTOR S—SYNCHRONISED

SUPER BALDINETTE
ENNIT f2-8 HELIGON f2

Prontor SV Synchro Compur

Leather E.It. Cases available for all models

JT Olinrn 5I 54, AVENUE CHAMBERS, Showroom:

L MLBLll VERNON PLACE, LONDON, 67 Avenue Chambers
«* W.C.I. TEL: HOL 4215
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fl
l

tiffitfmmmsm
FAMOUS INDUSTRIAL, PRESS AND PROFESSIONAL

PHOTOGRAPHERS
inspect, buy and exchange fine

photographic and cine equipment

in our daylight flooded showroom.

An unrivalled window display and

a large projection room aid callers

in making their selections.

Courteous treatment and a

close understanding of photo-

graphic problems ensure your

satisfaction.

V^<~
THE HOUSE FOR
E HLARGERS

THESE ARE OUR
MAIN AGENCIES:

VANGUARD 10 in. by 8 in. and 5 in. by 4 in. ENLARGERS.
K.L.B., PREFECT, LEITZ, LIESEGANG, DE VERE and
GNOME ENLARGERS. M.P.P..LINHOF. P.I.M., PLAUBEL
and DE VERE CAMERAS. BOLEX, G.B.—B. & H., SPECTO
and PATHE CINE EQUIPMENT. ROLLEIFLEX, LEICA,

REID and WRAYFLEX CAMERAS.
LANGHAM ELECTRONIC FLASH.

104 BAKER STREET, LONDON, W.I ,£?.'
Wetbeck

Jill
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CINE ACCESSORIES
are acknowledged

the BEST for

EDITING • PROJECTION • FILM STORAGE

ROBERT RIGBY LTD.
PREMIER WORKS

Manufacturers of

NORTHINGTON ST. LONDON W.C
ht for 50 Years

"

KJE/1L

pMOTOS,
BY

Mass
Production

•*

REAL PHOTO
VIEW POSTCARDS • SHOWCARDS

BUSINESS CARDS

THROW-AWAYS for Fan and Film Stars

GIANT ENLARGEMENTS
FOR EXHIBITION AND DISPLAY PURPOSES

PROCESS RETOUCHING, Machinery, etc.

WATER COLOURS by first class artists.

State your requirements and ask for Prize List.

MARSHALL & CO. (NOTTM.) LTD.
Photographic Works. NOTTINGHAM

Phones : 74527-8

INDONESIA

ICPU PHOTOGRAPHIC SUPPLIES
Photographic Wholesalers and Retailers

Importers of

PHOTOGRAPHIC MATERIALS • CAMERAS
ENLARGERS • CHEMICALS • ACCESSORIES AND NOVELTIES

Catalogues, price lists and offers from manufacturers and agents are welcome

Head Office: ICPU PHOTOGRAPHIC SUPPLIES, I Medan Glodok, Djakarta-Kota, Indonesia
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Langham Progress in Electronic Flash

1953 has seen remarkable progress in electronic flash which has been exploited to the full

by Langham Photographic Instruments Limited.

LANGHAM MINISTROBE
A new class of instrument of adequate power, economy, low price and superlative finish

is available for advanced amateur and occasional professional use—the Langham MINIS-
TROBE. An entirely new flash-tube and capacitor were designed for this instrument and
the MINISTROBE represents the most advanced portable electronic flash in the world today.

The flash-factor on fast film is 80 and the rate of flash—3 to 5 seconds. Unlike many dry
battery-operated equipments we guarantee a MINIMUM of 1,000 flashes per set of batteries.

The special B.T.H. flash-tube has a life of over 10,000 flashes. The weight, including batteries,

is under 4 lb. Priced at only £10 7s. 9d. it has already achieved spectacular success in world
markets.

LANGHAM ULTRALITE 400

In the light-weight portable class the Ultralite range has been extended by the production
of a new type of 200-joule equipment, which is much lighter and more efficient than its

predecessor, the famous Press 200. Careful checks have revealed that this new 200-joule
equipment has a light output of 28 per cent, higher than any other 200-joule equipment
made in the past. At only £43 10s. this represents equipment of beautiful appearance,
absolute reliability and simplicity of operation. Weight (with accumulator) 14^ lb. complete.
The flash factor 400 with monochrome, 50 with Ektachrome.

LANGHAM ULTRALITE 300

The Ultralite 300 is of a full 100-joule output and has large capacity accumulators for
sustained work. Like all Langham equipment it is steel-encased for robustness and safety.

Weight 9 lb. Price £31 10s. Flash factor 300 (monochrome), 30 (Ektachrome).

LANGHAM ULTRALITE 150

Prime favourite with the miniature camera user is the 65-joule Ultralite 150 (Series 2).

Under 7 lb. in weight it represents the finest value in average power equipment in use
today. Price £25 10s.

All Langham Ultralites have in common utmost reliability, absolute safety and the highest
degree of craftsmanship in construction and appearance.

The Armed Forces and many Government departments use standard Ultralite equipment.
Let Langham be your choice if only the best in electronic flash interests you.

STUDIO AND TRANSPORTABLE MAINS EQUIPMENTS
The rising popularity of electronic flash has resulted in a big increase in the number of

studio installations. Powerful equipments have been installed in the studios of the Regent
Street Polytechnic, the Honourable M. W. Elphinstone, A.I.B.P., F.R.P.S., John Tunbridge,
F.I.B.P., F.R P.S., Roye, F.I.B.P., Peter Clark, F.I.B.P., Scaioni, J. Arthur Rank Organisation
and many other leading photographers.

Langham equipment is known the world over for its reliability and great light output,
satisfying the most exacting professional needs.

If you contemplate buying electronic flash you cannot do better than consult our Technical
Department, who will be only too pleased to advise you on any problem regarding the
choice of suitable equipment.

LANGHAM PHOTOGRAPHIC INSTRUMENTS LTD.

I32 Stanley Park Road. C a rs ha I to n , S u r rey

Telephone: Wallington 8I8I
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At Last
Accurate Speeds on an

Air Controlled Shutter with

The DAY Compressor (patented) and

New
Valve

giving T/40 - 1/30 - 1/20 - 1/10 - 1/4 - 1/2 - 1 - 2>c.

with the World's Most Adaptable

1 9 Sizes Shutters 1 9 Sizes

4 ways of

<- Mounting ->

(Shutter - Iris Combination\

Shown Opposite /

Before Lens

Sychronised
now for both

Bulb& Electronic

Internally

also supplied

Not Synchro.

Behind Lens

Controlled

by

Rubber Bulb,

Cable,

or

Compressor

ThOlliaS S. Day Photographic Supplies

Apparatus Exported Anywhere
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IRIS
Lens

FLANGE

7 Sizes

Shutter

Ideal for

Commercial
Photography

7 Sizes

and

Adjustable

to all

Lenses

Light Tight

Rigid

Iris Combined

in an

Integral

Block

New 3i" Aperture Automatic Shutter

Interchangeable

Screw on

Flanges

The

OBLOX
6 Speeds

Synchro.

43 York St., Twickenham - POPcsgrove 5440
Stockists—South Africa: Ashley & Radmore Co., P.O. Box 2794 Johannesburg

New Zealand: Vitos Ltd., 71 Courtney Place, Wellington
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Xifa

10 FOR 7/6d. 25 FOR 17/6<J.

INTERNATIONAL
2x2 inch SLIDES

FOR

36x24 mm. 18x24 mm. 24x24 mm.

TRANSPARENCIES

if CHOSEN FOR THE FESTIVAL OF BRITAIN PROJECTORS
BY THE COUNCIL OF INDUSTRIAL DESIGN

^ POSITION INDICATOR ^ AUTO MASKING

^ TO BRITISH & AMERICAN STANDARDS
* QUALITY

THE SCIENTIFIC & TECHNICAL CAMERA CO. LTD.
PHOTOGRAPHIC CONSULTANTS—PHOTO ENGINEERS—SPECIALISTS IN

INDUSTRIAL MEDICAL RACING PHOTO - FINISH
HAWKERS BUILDINGS, DAYIGDOR ROAD, HOVE 2, SUSSEX. HOVE 34396.

ALSO MOUNTING, CUTTING
TO SHAPE AND COLOURING

AWT A fHOTOGAAPHIC SCWVtCt LTD. _

U, KING STWECT. COV1WT OAWOEM. W.Ct

TEMple Bar 8173 (ess)
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For every purse

and purpose . . .

a Zeiss Ikon

camera

Zeiss Ikon apparatus offers the widest choice of cameras for the
amateur or serious worker—from the Box Tengor, aristocrat of

box cameras, to the Contax Ilia, with coupled rangefinder, inter-

changeable lenses, metal focal plane shutter and built-in exposure
meter.

In spite of import restrictions, a good range of apparatus can be
offered from stock in Great Britain, including six famous Nettar
models, the Box Tengor, the wonderful new Movikon 8-mm. cine

camera, Ikophot exposure meter, Moviscop editing viewer, flash

guns, filters, lens hoods and other accessories.

Nettar models, illustrated above,

are available in 2£ in. x 2£ in. and

3£ in.x2£ in. sizes with f/4.5 or
f/6.3 lenses in 3, 5 or 8-speed
shutters. Prices from £12 5s. 2d.

Movikon 8-mm., illustrated on
left, takes standard 25-ft. Double-8
spools, fitted with Movitar f/1.9

focusing down to 8 in., easy to

load, easy to hold steady like a

Contax, single picture action and
many other features.

MOVIKON 8

ZFSS
KON

Write for illustrated catalogue giving details of all Zeiss Ikon

^models available and present import position.

Distributors in U.K. for Zeiss Ikon, Stuttgart:

PEELING and KOMLOSY,
181 Victoria Street, Dunstable.



534 the rarnsH journal almanac (1954) advertb^ients

CINE PHOTO SUPPLIES
SUPPLIERS OF NEW AND SECOND HAND
PHOTOGRAPHIC AND OPTICAL EQUIPMENT

SEND FOR OUR LISTS OF CAMERAS, LENSES,
CINE APPARATUS, LIGHTING, DAP AND

WORKROOM EQUIPMENT, ETC.

ALL TYPES OF EQUIPMENT PURCHASED FOR
CASH OR TAKEN IN EXCHANGE AT FAIR

VALUATIONS

21, BURY PLACE, HIGH HOLBORN, LONDON,
W.C.I

TELEPHONE : CHANCERY 2232

NEAREST UNDERGROUND STAT.ONS {j^n™ I^COURT*!^

If it's M.P.P.
you're after, we suggest that you get in touch with us. We specialise

in postcard work but will be pleased to quote for larger or smaller

sizes in any quantity from a hundred to a million—or even more.

We offer competitive prices and only one quality—the best. Our
considerable experience in the field of multiple photographic

printing is at your service, and quotations, with specimens of our

work, will be sent by return of post. We have moved since last

year so please make a note of our new address :

it's Photomatic Ltd
Dellsome Lane, North Mymms, Hatfield, Herts.

Telephone: Hatfield 2506
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You can now make your own

FROM COMPLEMENTARY

COLOUR NEGATIVES

Essential require-
ments for making
Synthacolor prints.

PRINTING OUTFIT

PROCESSING OUTFIT

SYNTHACOLOR DARK-
ROOM SAFELIGHT

Quality

Colour ?rints
Within the reach of every amateur

British Synthacol Ltd
ROWSLEY WORKS. REDDISH. STOCKPORT. CHES
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The solution for all your

photographic problems

lies in the use of Chemicals pre-

pared to give the best results

under all conditions. P.A.C.

Products are formulated to give

high quality negatives and bril-

liant prints.

The range of products includes:—
DEVELOPERS.
Blunol, Degrainol, Super-
Degrainol, Tankronol, Unol
and Warm Tone Developer.??-';^

OTHER PRODUCTS. Desensit

'N' & 'P'— Desensitisers.

Glazine—concentrated glazing

solution. Hypo-crystals. Lati-

tol 'B\ 'U* & 'WT'-developer
improvers. Resistol—protects

the negative from scratches.

Silvex Bromide Paper. Wettol
— photographic wetting agent.

WRITE FOR FULL DETAILS
TO:

P.A.C. (PHOTOGRAPHICS) CO. LTD. ROWSLEY WORKS REDDISH STOCKPORT



PHOTOGRAPHIC PAPERS

u.uc

Doc

E.

Criterion Papers are available in great variety to meet every

kind of printing and enlarging requirement in the amateur, commercial
and industrial photographic fields.

Criterion Papers are consistent in gradations and quality,

allowing the utmost latitude in handling, and many of them are unique

and exclusive to the Criterion range.

CRITERION DE LUXE BROMIDE PAPERS
There is a large selection of surfaces, weights and types of

papers in this range. All are ideal for projection or contact printing

giving long scale gradation and wide latitude to ensure rich black tones

and the perfect rendering of detail.

"HYLITE" GLOSSY BROMIDE PAPER
" Hylite " is a new development in bromide paper and is a

" whiter white " material giving sparkling highlights and rich blacks.

Available in five degrees of contrast.

CRITERION GASLIGHT PAPER
This paper is manufactured for the photo finisher and for the

amateur. It is a chloride developing paper of very distinctive type
and character.

CRITERION MEZZOTONE PAPERS
These papers are excellent either for contact or projection

printing, providing exceptional latitude in a range of gradations suitable

for every negative requirement. Warm black-to-sepia tones result

by direct development.

CRITERION DOCUMENT PAPERS AND MATERIALS
Here is a range which includes many selections of weights and

surfaces in normal papers for document reproductions and, also, film

papers, parchment papers, tracing cloths and white indestructible cloth

for special industrial uses.

CRITERION DIRECT POSITIVE MATERIALS
These materials are used for making reproductions WITHOUT

intermediate negatives. One application is the making of new
" masters " from new, old or faded originals for subsequent dyeline or
blue print copying. The materials are available coated on Translucent
Document Paper, Rag Film, Acetate Base and Tracing Cloth.

N. & SONS LTD.,
WORKS, COLCHEST



There is a plate in the Criterion range to meet every specialised

need. All Criterion plates are renowned for high quality and con-

sistent performance and are available in the following grades :

—

CRITERION

PROCESS 12 PLATES

ORTHO LITHO NEC PLATES

PROCESS 25 PLATES

ORDINARY 80 PLATES

HALF TONE 25 PANCHROMATIC PLATES

RAPID PROCESS 150 PANCHROMATIC PLATES

RAPID 750 PANCHROMATIC PLATES

SPECIAL RAPID 1000 PANCHROMATIC PLATES

ISO 700 PLATES

MEZZOTONE LANTERN PLATES

SPECIAL LANTERN PLATES

CRITERION STRIPPING PLATES

ORDINARY 80

PROCESS 12

Criterion Sensitised Materials Lists are available on request.

Please apply to the :

—

COMMERCIAL & PROFESSIONAL PHOTOGRAPHIC
DIVISION.

E. N. MASON & SONS LTD.,
ARCLIGHT WORKS, COLCHESTER, ESSEX



INDUSTRIAL PHOTOGRAPHIC EQUIPMENT

~3&r-til*

THE "BARCRO" CAMERA PROJECTION UNIT
The " Barcro "

is a precision built photographic unit designed for reproducing
maps, drawings and ail types of documents or diagrams to any desired scale on any
material from a wide range, and of any size up to 60" x 40".

Features of design include:- All-metal construction ; control of fine focussing

from the easel, coupled with focussing control from back and front of the camera ;

instantaneous fluorescent lighting ; electronic control of projection exposure from
the camera ; rising and cross front movements.

Operational advantages are as follows:- Repetition drawing common to many
layouts is rendered unnecessary by the use of master negatives ; original drawings
may be discarded immediately a negative is made from each. Thus, filing is

simplified to that of card index dimensions ; scale changing up or down is readily

accomplished without risk of error ; the " Barcro " eliminates tracing and check-
ing and therefore saves much of the valuable time of experienced draughtsmen ;

photo tracings may be made to any scale on paper, rag film or tracing cloth ;

" Barcro " produces photo tracings of ink density from pencil originals.



TRIXALE PHOTOGRAPHIC EQUIPMENT

TRIXALE SPECIALIST
CAMERA No. 4104/070

"The all-metal camera w
every movement."
Rise, fall, cross or swing move-
ment in vertical or lateral di-

rection is provided on both front
and back of the camera. Wide
angle or long extension move-
ment can be made in a second.
Other features are spring back
focusing screen, double B.F.

slides, single lens panel or three-
lens turret head, and simple or
fully speeded shutter.

TRIXALE BC. FLOODLAMP
No. 4121/063

Here is the latest design in

floods with a new blended light.

This lamp has the low current
consumption of 7.50 watts, intense
clear white light comparable to
daylight, and is cool running. It

has 3,000 hours of efficient life.

This flood is fitted with a light-

weight universal stand.

TRIXALE I kw SPOTLIGHT
No. 4121/065

A lightweight unit giving a
powerful striation free beam, in-

stantly adjustable from a focussed
spot to an evenly diffused flood.
The stand can be adjusted to any
angle. Snoots, barndoors and
diffusion fittings are available.

Also included in the Trixale range is the All-Metal Camera, No. 4103/061, designed for
absolute rigidity, for use with plates or films, and with rise and fall lens panel. Camera stands
and tripods include the Any Angle Stand, No. 4115/024, with telescopic adjustment up to a
height of 8' 6"

; the Aero Stand, No. 41 15/032, for operating up to I I' in height with platforms
and ladder for comfortable working, and the Professional Tripod. No, 4128/346. There is a
range of Spotlights available on studio stands or boom mountings. For full details please apply
to the Commercial and Professional Photographic Division.

AR
N. MASON &

ARCLIGHT WORKS, COLCHESTER EX



NEBRO J.20

DEVELOPING

TANK

NEBRO J.20 for all 3J" x 2\" films.
" Two Way agitation " (Pat. No. 682268) ensures even development
free from air bells. Both rotary and vertical agitation is effected by
revolving or depressing the stirring rod. Great attention has been
given to light trapping, quick pouring and proper
thermometer entry. Complete with special calcula- /^ « * /

j

ting disc to indicate time and temperature of

development.

NEBRO UNIVERSAL embodies many great im
provements of design such as " Two Way agitation

"

and " Roto feed "
; stainless steel spring clip ensuring positive adjust-

ment for different film widths; filling funnel of ample dimensions
moulded on lid. Takes all widths of roll film from No. 16 down
to No. 27, also 36 exposures on 35 mm.
and 5 ft. of 16 mm. film.



.jStar - -W

W
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fl* ~Tk

nidi* ^^%^% A 300 watt projector with
nmmmm^ v^^%# greater screen brilliance and
picture detail than any comparable model. Convec-
tion cooling enables films or slides to be left in position
for long periods when required. Lamp, condensers,
and heat niters easily removed for cleaning. Size

13^ in. x 7 in. x 8f in., weight approximately 9 lb.

/#f/WfT K^%^% The latest Aldis—a blower-cooled projector ideal»»«M« &^J\0 for colour transparencies. Its tremendously
increased illumination and extra-cool projection have been made possible

by the latest mains voltage Biplane projector lamp. Fitted with the new
Aldis Star 4 in. f/2-8 Anastigmat lens for maximum definition over the
whole picture area. It is designed for the utmost simplicity in operation
and all the accessories are interchangeable.

/J/f/fg» f ^% For those who require greater projection illumin-
fflliU # wm \0 ation than is necessary for a normal-sized room,
while still maintaining compactness and portability. Blower-cooled and
fitted with extra heat filters to take the 750 watt lamp without risk of

damage to the film. Any model can be supplied with alternative lenses or

carriers.

All models are supplied with 2" x 2" slide carrier. A film strip carrier is available if required.



fUdis

(ltd'*

aidis EPIYISOR
EPIDIASCOPE

Regd.
Trade Mark

The Epivisor projects greatly enlarged images of actual objects,

interspersed whenever required with 3£" x 3£" or 2" x 2" slides,

35 mm. film strips or microscope specimens. The most complicated
subject can be presented visually. There are two
models : 500 w., convection-cooled, and 1,000 w.,

blower-cooled. The " Epivisor " can be changed from
the showing of pictures and drawings to the projection

of transparencies by simply turning a knob. While a
slide is being shown, a photograph can be placed on the
platform so that change-over is instantaneous.

The name Aldis is the registered trade mark (No. 6Q6376) of Aldis Bros. Ltd., Birmingham

ty

*^>y
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ferrania photographic materials
Ferrania pursue a policy of continuous research into process and
development of every branch of photography and are therefore
able to offer products completely up-to-date in technique and
materials. Ferrania products are manufactured under conditions
which safeguard quality and all materials conform to international

standards in regard to size, perforations, characteristics, packing,
etc., where applicable.

As one of the world's largest manufacturers of sensitized materials
(the plant at Ferrania in the hills behind Genoa, is the biggest of

its kind in Europe), every photographer, whether industrial, commer-
cial, medical, press or amateur, is catered for. Not
all Ferrania products are at present available in the
U.K. but the marketing of Ferrania Ultrachromatica
and Super Panchro roll films, 35 mm. Fine Grain
Pan. Film Packs, Bromide Paper and Ferraniacolor
Integral Tripack Reversal Colour films has, in the
short space of four years, made Ferrania a household
name with all interested in photography.





9hxette
The finest value in

miniature cameras

m

, t
x

9axet\e
0.

with interchangeable lenses

Jaxelte

PAXETTE 36 exposures on 35

mm. All metal body. Shutter released

by body trigger, connected with auto-

matic counter and device for preventing

double exposures. Built-in visual expo-

sure meter. Body leather covered, metal

parts satin chromed, f/2-8 Pointar lens

in Prontor S. Shutter. Speeded from 1

sec. to 1 /300th sec. and Time. Flash

synchronised, and with delayed action

release. Tripod bush.

PAXETTE II Incorporating all

the features of the Paxette plus inter-

changeable lenses for wide angle and

telephoto work. A f/2-8 45 mm. Staeble

Kata bloomed anastigmat lens is fitted

as standard and focusses down to 3£ ft.

without the use of extension rings.

Three other lenses are available : Staeble

f/5-6 85 mm. Neoplast bloomed anastig-

mat, Wray f/4 90 mm. bloomed anastig-

mat and Staeble f/4 -5 35 mm. bloomed
anastigmat.







GEVACOLOR
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Gevaert Films

GEVAPAN 27 Microgran. Extremely fine grain pan-
chromatic of medium speed. Bright gradation and great
wealth of detail. Superb tone rendering for pictorial work.
Available in roll film, miniature film., flat film.

GEVAPAN 30 The ideal compromise between high
speed and fine grain to give the best balance for general use.

Available in roll film> miniature film, flat film.

GEVAPAN 33 Extremely fast panchromatic emulsion
with medium grain. Remarkable latitude in exposure.
Particularly indicated for instantaneous exposures indoors,

action photographs, press work and all exposures in poor
light.

Available in roll film, miniature film, flat film.

GEVACHROME 30 Fast orthochromatic with avrfage
contrast, fine grain and wide latitude. Universal ortho-film

for the casual snapshotter.

Available in roll film.

GEVACHROME 32 Very fast orthochromatic film with
bright gradation especially recommended for studio work.
Full rendering of detail even in the shadows and high-liglus.

Available in flat film.

POSITIVE—Used for making positive prints intended for

projection.

Available in miniature film.

DIA-DIRECT 26 PAN Reversal film giving direct

positive transparencies for projection.

Available in miniature film.

INFRA—R. Especially sensitive to red and infra-red rays.

Used with a red or infra-red filter.

Available in roll film, miniature film.
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Gevaert Papers

The first thought of discriminating professionals and
amateurs when they require quality, performance and economy
in the darkroom is—photographic papers by Gevaert.

Certain classes of work call for a contact paper with
exceptional resistance to chemical fog and staining, and
available in many grades of contrast: Ridax meets every
requirement. Others need a paper with a pleasing warm
tone in order to give special character to enlargements:
Gevarto or Prestona is the ideal choice. Cases in which
a maximum degree of definition or exceptional brightness

in the image are the first consideration (prints for block-

making, prints from X-ray films, commercial, industrial

and scientific photography, etc., etc.) require "glossy,

white" Ridax (contact) or "glossy, white" Orthobrom
(the universal bromide enlarging paper with neutral black
tone). And for salon
prints of elusive and
unique appeal there is

the unrivalled Gevaluxe
Velours.

Contact
printing
RIDAX

ARTONA
VERTONA

Contact
and
enlarging

VITTEX

Enlarging
PRESTONA
GEVARTO

ORTHOBROM
GEVALUXE
VELOURS
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* * Gevacolor

Gevacolor Negative N5—This film (roll and miniature)
for daylight photography, gives colour negatives intended
for printing and enlarging on Gevacolor paper.

Gevacolor Paper—This colour paper is intended for

making prints and enlargements from colour negatives on
Gevacolor Negative film. This paper is supplied only to

authorised Gevaert laboratories.

Gevacolor Reversal R5—Reversal film (roll and minia-
ture) for daylight photography, giving direct transparencies
in natural colours, intended for projection.

Gevacolor Reversal R3—This reversal film (miniature

and flat films) for exposures with overrun lamps with a colour

temperature of 3200°K, gives direct transparencies in

natural colours.

Gevacolor Reversal Processing Kit (powder)—Contains
all the necessary baths for the processing of Gevacolor
Reversal Flat Film.

Gevacolor Negative Type 651—35 mm—A professional

colour cine film intended for picture taking, giving nega-
tives in complementary colours for printing in natural

colours on Gevacolor Positive Type 951.

Gevacolor Positive Type 951—35 and 16 mm—
A professional colour cine film intended for printing release

copies from Gevacolor Negative Type 651.

Gevacolor Filters—CT-Filters: intended for compen-
sating deviations from the colour temperature. UV-Filters:
absorb the excess of ultra-violet rays. CC-Filters: elim-

inate colour casts in the production of colour positives on
film or paper.

GEVAERT PHOTO-PRODUCTEN N.V.
MORTSEL • ANTWERP • BELGIUM
SUBSIDIARY COMPANIES AND AGENCIES THROUGHOUT THE WORLD



Gevapan

33

The
ultra-rapid

ultra-

modern
emulsion

for the

ultra-

modern
photographer !

Modern life makes increasingly heavy demands on the

photographer. In his turn the photographer becomes more

and more particular in his choice of films or plates. He
needs an ultra-rapid emulsion, yet grain must be kept to

a minimum. At the same time he expects rich gradation

and considerable exposure latitude, so that he can cope

with the most varied subjects and conditions. Gevapan 33

entirely fulfils this demand.

Available in roll, miniature and flat films and plates.

Recommended Meter Settings

ASA 125 • BSI 32 • DIN 23/10 • Sch. 33° • Weston 100

G EVAERT LI M ITED
ACTON LANE • HARLESDEN • LONDON • N.W.IO
TELEPHONE: ELGAR 6755 (4 LINES) TELEGRAMS: ARTOVEG. HARLES, LONDON
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Gevaert Cine Films

AMATEUR
16, 9'5, 2 x 8, 8 mm

REVERSAL FILMS
Gevapan 23 Micro: exceptionally fine grain. Blight yet not hard
gradation. Perfectly panchromatic.
Gevapan 2S Super: high speed panchromatic for outdoor shots,
particularly in poor light. Contrasty pictures.
Gevapan 32 Ultra: extremely fast. The film par excellence for shots
in artific'al light.

NEGATIVE FILMS
Gevapan 27: very fast panchromatic film used for the negative-positive
process.
Gevapan 33: hyper-panchromatic very high-speed film.

POSITIVE FILMS
Positive: bright gradation and very fine grain.
Positive Super Contrast: very contrasty film, yielding vigorous
blacks and clear whites, intended for making titles requiring a contrasty
emulsion.

DUPLICATING FILM
Duplicating Reversal: for duplicates from positive originals.

PROFESSIONAL
35 and 16 mm

NEGATIVE FILMS
Gevapan 27—Type 152: ultra fine grain and bright gradation. Land-
scapes, and negatives for background projection.
Gevapan 30—Type 164: an ideai characteristic curve, very great
general speed, a fine grain and a well-balanced colour-sensitivity.
Gevapan 33—Type 183: a very fast panchromatic film specially
intended for news-reels and all scenes in poor weather.

POSITIVE FILMS
Positive—Type 551: for printing release copies.
Positive Fine Grain—Type 561: extremely fine grain. For the
printing of high-quality release copies.
Positive Super Contrast—Type 553: high contrast.

DUPLICATING FILMS
Duplicating Positive—Type 351. Duplicating Positive Fine Grain

—

Type 361. Duplicating Negative—Type 451. Duplicating Negative
Fine Grain (Panchro)—Type 462.

SOUND FILMS
A complete range of sound films (STO, ST3, ST4, ST6).

See also under Gevacolor



The British Journal Almanac (1954) Advertisements 555

Gevaert Plates
SUPERCHROM: fast orthochromatic plate. Bright negatives with

plenty of detail. GEVAPAN 27: extremely fine grain panchromatic
plate. Very clean negatives, ideal for high-scale enlargements.

GEVAPAN 30 : high-speed and fine grain panchromatic plate for univer-

sal use. GEVAPAN 33 : very high-speed panchromatic. REPLICA 23 :

orthochromatic plate used for copying. DIAPOSITPVE (Normal
and Contrast): non-colour-sensitive emulsion for lantern slides.

TRANSPAREX : diapositive plate with an opaline layer between emul-
sion and glass. TOPOGRAPHIC RAPID ORTHO : for topographical,

architectural and similar work.

Graphic Material
A complete range of graphic plates and films for the different branches
of photomechanical reproduction, in all desired contrast grades, thick-

nesses and sizes. Five different groups of gradation, ranging from the

GRAPHIC P2 (very rich gradation) to the LITHOLINE variety

(extremely contrasty gradation). Printing plates for offset-duplicators

(BROMOLITH and GEVALITH.)

X-Ray Films
For radiography with intensifying screens: CURIX (medical) and
STRUCTURIX S (industrial). Non-screen X-ray films: OSRAY
(medical), DENTUS (medical), STRUCTURIX D7 (industrial, fine

grain), STRUCTURIX D10 (industrial, fast).

Films for miniature radiography: SCOPIX G (for green fluorescence),

SCOPIX B (for blue fluorescence).

SCIENTIA plates and films: for scientific applications of photography.

Sundries
A complete range of films and pap, ,rs for document-reproduction
(microcopy and photocopy). GEVACOPY-paper for ultra-raoid

photo-copying.
FILTERS (gelatine or gelatine cemented between optical glass): for

general photography and graphic processes; safelights.

PHOTO-CHEMICALS for all purposes.

DUPLIPHOT apparatus for document-copying.
BARYTA-PAPER. CELLULOID.
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6o Years
9
Service to Photography

On June 28th this year it will be exactly sixty years since

Lieven Gevaert founded the very modest establishment

which, year by year, has grown into the present huge,

world-renowned enterprise.

From the outset Lieven Gevaert devoted himself to manu-

facturing quality products to meet the ever-growing demand
as new uses and applications arose in the fields of photo-

graphy and cinematography. .j0\
This insistence upon quality, eagerly sought by discrim-

inating buyers, has to-day placed the Gevaert organisation

in the forefront of the world's trade markets.

Every day Gevaert craftsmen and technicians excel them-

selves in attaining new standards of quality and efficiency

in production. Output is to-day more than three times

that of pre-war.

With the expansion of photography during the last two

decades into ever broadening phases of human activity, the

photographic manufacturer has been faced with the

necessity of solving problems as complicated as they are

diverse.

The painstaking research in the Gevaert laboratories is

constantly solving these problems and creating materials

for wider applications and new uses, thus maintaining a

sixty years' record of service to photography and its benefit

to mankind.



If you would like us to sc

you a LENTIC Screen

enable you to view

picture with true three-

dimensional effect . . send

6d. in stamps to cover part

cost*

The LENTIC Camera and

complementary En larger

make stereoscopic pictures

to be reproduced in black

and white or colour.

K. B. Lentic Ltd. ^som
s
w;;

EPSOM 4404
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The British Precision Built Miniature that

has become the camera of today. Its sim-

plicity of operation recommends it to the

beginner, while the enthusiast finds it

responds to his creative ability and has

every quality required. In the scientific and
medical field its peculiar adaptability to the
finest precision work in copying, macro-
graphy and micrography renders it invalu-

able. A range of superlative lenses is

available; the f/2 Unilite, the standard
general purpose anastigmat, has been
acclaimed as the finest lens of its aperture
throughout the world, while the f/3-5 Wide
Angle and the f/4 Long Focus Lens, each

interchangeable, with extension rings for

extreme close-up photography, provide
"through the lens" focusing at any distance.

No adjustment for parallex; no coupled
range-finder; just the simple axiom ....
"What you see, you get".

Write for new

Lens Brochure

and Wrayflex

literature.

WRAY (OPTICAL WORKS)
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WRAY
LENSES

Established in the same year as Fox-Talbot

first brought photography into practical

being, the House of Wray has followed the
development of the photographic lens to its

present position as one of Britain's leading

manufacturers. The SUPAR Enlarging

Anastigmat has become the World's most
widely used lens in the dark room. Most of

the leading manufacturers of Enlargers fit

SUPAR lenses as standard.

The f/4-5 LUSTRAR, a famous name associ-

ated with Wray for half a century. A
4-element lens of very thin components,
giving a remarkable brilliance of image. It

is most accurately corrected for all aberra-

tions over the entire field, and is available

in focal lengths from 5§" to 15". In Iris

Mount or Shutter.

The 8" f/8 "H.R." Copying Lens has been
designed primarily for "high resolution"

copying and enlarging, but is eminently
suitable for studio work which calls for a

degree of precision not normally to be found
in a standard anastigmat. This lens is avail-

able in Iris Mount or 8 speed shutter.

The 2" f/1 Copying Lens. Specially designed
for oscillograph recording with an object-to-

image ratio of 4 : 1 lens with its unique light

gathering power is most accurately colour
corrected with its minimum in the blue/

green waveband associated with cathode
ray tube. It is standard equipment in

research laboratories throughout the World.

LTD • BROMLEY • KENT
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The Multipurpose
CAMERA

This camera is built on an extruded 4-track bed
which provides unusual rigidity for a monorail
type camera. The back and front units run on
multiple ball races which give perfect control
over focussing movement. Every essential move-
ment of both back and front is provided and there
is a really positive lock in any position. Lenses
and bellows can be very easily interchanged by
means of quick release devices.

PRICES: (ex works)

HALF-PLATE MODEL (exclusive of lens) £70
5" x 4" MODEL (exclusive of lens)

The "54" Bench Industrial

ENLARGER
This enlarger is equally effective throughout the
range of Half-plate to 35 mm., the reason for this
achievement is the new De Vere light source
"Cathomag" (Pat. appd.), which gives a fast
exposure with added contrast in result. The
machine is solidly built and beautifully finished.
The bellows extension of 18" and contraction of

1f" enables the use of a wide range of lenses. In

addition to plate, both cut and roll films can be
used.

PRICE (ex works, exclusive of lens)

EXTRAS (at additional cost):
Reflex hood and copy back for i plate.
Clip on adjustable lights for easel illumination
All metal stand for enlarger.

Write for descriptive leaflets

TWO NEW
ADDITIONS TO THE

RANGE OF

DE VERE
PHOTOGRAPHIC
EQUIPMENT

I

DE VERE (KENSINGTON) L™
THALIA WORKS, THAYERS FARM RD., BECKENHAM, KENT:



High degree of colour correction possible during
printing stage

Any number of colour and monochrome prints (contact or enlarge-

ment) and colour transparencies can be made from one negative

Roll films. Flat film

REVERSAL FILM for brilliant colour transparencies



562 [he BnrnsH Journal Almanac (1954) Advertisements

Cameras and

ISOLETTE II

2\ x 2£ t'4.5/85 mm coated, fully corrected
Anastigmat lens. Synchronised for flash.

Body release. Double exposure prevention
device. Depth of field scale.

Thee models available

No. 1335/37—Agfa Agnar lens.

No. 1335/39—Agfa Agnar lens.

No. 1335/35—Agfa Apotar lens.

Vario shutter.

Pronto shutter.

Prontor S shutter.

RECORD I

No. 1453/310. 2\ x 3J f4.5/105 mm Agnar
coated, fully corrected Anastigmat lens. Pronto
shutter. Delayed action. Synchronised for

flash. Body release. Depth of field scale.

BILLY I

No. 1461/37 2\ x 3£. f6.3/105 mm Agnar
coated, fully corrected Anastigmat lens. Vario
shutter. Synchronised for flash. Handy shutter
release on baseboard.

SILETTE
35-mm miniature Camera. Apotar T3.5/45 mm
coated, fully colour corrected Anastigmat lens.

Rapid lever wind for transporting film and
automatic setting of shutter. Double exposure
prevention device. Depth of field scale. Auto-
matic exposure counter indicator. Body release

with cable release socket. Built-in eye-level

optical finder. Accessory shoe.

No. 2070/35—Prontor S shutter.

No. 2070 '39—Pronto shutter.

\
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accessories

LUCIMETER
An infallible guide to good pictures. Without
this unerring exposure meter, you may easily

pay out more in spoilt films—particularly with

colour material—than the cost of the Luci-

meter. Its use is simplicity itself: adjust the

needle to the indicator mark and read off the

correct stop and shutter speed for the film in

your camera, the subject and the available light.

FLASH GUN K
Ref. No. 6820. This capacitor flash gun also

uses the standard 22^-volt hearing aid battery
and takes all the standard flash bulbs with the

A.S.C.C. fitting. A bulb ejector is fitted for

the removal of the used lamps. The testing

device which is built into the circuit, enables
you to check the capacitor, the battery, the

flash bulb and the shutter synchronisation.
The revolving head enables you to direct the

angle of light for special effects, etc.

FLASH GUN KL
Ref. No. 6821. This flash gun has a built-in

capacitor, which uses the 22|-volt hearing aid

battery. The capacitor ensures accurate firing,

even with near exhausted batteries. The battery
case and flash lead fit neatly into the reflector

when not in use and the whole unit packs away
in an attractive zip fastener case. Suitable for

use with all cameras having the standard 3 mm
synchronising plug and takes all flash bulbs
with the A.S.C.C. fitting.

FILTERS & LENS HOOD
For brilliant and crisp shots. Plastic lens hood
and quality filters in polished metal push-on
mounts are available for all Agfa cameras. The
filter range include light yellow, medium
yellow, yellow green, red-orange. Obtainable
with 30 and 37 mm mounts.

RONDINAX TANKS
Daylight developing tanks. Two models:
60 for Size 20 films; and 35U, the ideal

universal 35 mm film tank.
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IFilms & Pictorial Papers

for Perfection in Photography

The superb contrast range of Agfa

papers makes them first choice for every field

of applied and pictorial photography.

BROVIRA. Bromide paper of high
sensitivity. A Range of 5 grades en-
sures top quality enlargements from
all negatives.

PORTRIGA - RAPID.
Enlarging paper com-
bining high sensitivity

with a warm - black
image tone.

LUPEX. Contact
paper of medium
sensitivity with a
range of 5 contrast

grades.

*W'
******

AGFA FILMS for consistency,

speed and exceptional latitude.

ISS 31° 35-mm miniature films.

ISOPAN F 27° Roll films. Cut film.

% AGFA LTD Deer Park Rd.r Wimbledon Factory Estate, London S.W.19 • Tel. LIB 4661
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PHOTOELECTRIC INSTRUMENTS
FOR PHOTOGRAPHERS

THE "EEL" COLOUR TEMPERATURE
METER

A compact, self-contained, direct reading instru-

ment for the measurement of the effective

colour temperature of any light source. It has a

range of 2,000-9,000 K and may be used in light

intensities between 25-10,000 foot-candles. The
small size of the instrument makes it conveniently
portable and contributes to easy use.

It is supplied with a clip-on diffusing screen for

use with multi-colour light sources and a neutral
density filter for direct sunlight, together with
charts giving recommended filters to be used.

"EEL" SELENIUM PHOTOCELLS
We produce a wide range of photocells in all

shapes and sizes for the manufacture or repair of
exposure meters, and you are invited to apply for
full details and prices of these internationally
famous cells, as used by the best-known American
exposure meter manufacturers.

Full details of our complete range of instruments will

be sent with pleasure.

THE "EEL" UNIVERSAL
DENSITOMETER

It is a reliable, robust and easily

operated device for measuring the
density of such materials as photo-
graphic negatives, papers, plastics, etc.

The instrument permits measure-
ments of wet negatives. It is invalu-
able for preparing and checking
colour separation negatives.

In conjunction with the " EEL "

Reflection Head, the density range of
colour and monochromatic prints can
also be accurately measured.

THE "EEL" POCKET
PHOTOMETER

For comparatively high intensi-

ties. Each instrument is dual ranged
and individually calibrated on a

photometer bench to suit the cus-

tomer's requirements, the most
sensitive range being —5 foot-

candles and the maximum factor

between ranges X50.

EVANS ELECTROSELENIUM LTD.
Sales Division 366 Harlow Essex

30
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THE POLYTECHNIC
309 REGENT STREET, W.l

SCHOOL OF PHOTOGRAPHY
FULL-TIME DAY COURSES

The First-year Course is one in which the student is trained in the funda-

mentals of negative and print making, retouching, finishing, and the elementary
theory of Photography. It is open to students over 17 years of age who have
reached General School Certificate or equivalent standard of education.

The Second-year Course is for students who have reached a satisfactory

standard at the end of the first year.

EVENING COURSES
Classes in General Technique, Commercial Photography, Portraiture, and

Theory, in preparation for the examinations of the Institute of British Photo-
graphers and the City and Guilds of London Institute, are open to students over
16 years of age who are engaged in the photographic trade.

The School Year commences in September.

Prospectuses may be obtained on application to the undersigned.

J. C. JONES, Director of Education

KIRN
Manufacturers of the most fascinating finder on the market.

With its interchangeable fronts can suit any lens and format.

KIRN ENGINEERING CO.
116 ALEXANDER STREET, DUNOON, ARGYLL.

MULTIPLE PHOTOGRAPHIC PRINTING
We offer individual attention to orders, large and small, for

POSTCARDS and all kinds of multiple photographic printing.

Our prices are keenly competitive and quality is guaranteed.

COLLING TURNER PHOTOS LTD.
97, PERCY ROAD, LONDON, W.12.

Telephone : SHEpherds Bush 1082.
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MODEL CA

MILLER CINE
8 mm. CAMERA

RETAIL

PRICE

ONLY

£29.16.3

INCLUDING
PURCHASE

TAX

Double-run
Spool loading

5 Speeds (8-64)

Single Pictures

Turret Masks on
Viewfinder

F/2.5 Coated
Anastigmat
(interchangeable)

Die-cast Casing

Durable and
attractive finish

British Made

In spite of the low price this reliable and attractively

finished camera is comparable in every way with models
costing nearly twice as much. It has been in production for

nearly two years but, owing to the overwhelming demand from
abroad, has had to be reserved for export only. Output has

now been very considerably increased, and limited supplies are

now available for home sales. Please write for details.

THE MILLER CINE CO. LTD.
106 BARTON STREET, GLOUCESTER, ENGLAND
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When you can't carry your heavy plate

camera or daren't risk your vulnerable miniature, take a Purma
4

Plus '. The 4

Plus ' is sturdy and reliable, never temperamental

and always certain in operation. It is instantly ready for action,

so that you get the shots you would otherwise miss; so simple

that any member of the family can get good negatives. The

all-metal focal-plane shutter has a top speed of 1 /500th; the

lens is a Beck f/6.3 bloomed three-element anastigmatic. A
quarter turn of the release button gives a setting for brief time

exposures and the full range of accessories, including flash,

makes the
4

Plus ' a worthy instrument for the
4

serious

'

photographer.

PURMfl
o

The 100% British Camera with

3 Years Guarantee

'PLUS-
PHOTOGRAPHS
WITHOUT FUSS

//PRICE I f GNS
including 12. 16. 8 P.T.

PURMA CAMERAS LTD., 7 Queen Street, Moyfair, London, W.f

Telephone : GROsvenor 3828/9

®241 -95
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adds sparkle

to b/ack and white.

Colouring photographs is not half

so difficult as it may seem and is well worth

the little extra time, trouble and cost. For the best

results use Winsor & Newton's Transparent Photo Oil Colours and

other materials specially prepared for this work. A few of these

from the wide range are given below. Ask your local dealer for a

most instructive leaflet about colouring photographs, or write to

Winsor & Newton who will be pleased to send a copy free and

post free.

Transparent Photo Oil Colours: Alizarin
Crimson, Burnt Sienna, Chinese Blue,
Cobalt Blue, Lamp Black, White (Opaque),
Raw Sienna, Sap Green, Scarlet Lake,
Spectrum Violet, Spectrum Yellow, Viridian,
Flesh Tint Fair, Flesh Tint Normal, and
Flesh Tint Dark. 2 in. Tubes—9d. each.

Outfits. No. 2 Outfit. Strong Cardboard
Box containing 1 1 Photo Oil Colours,
Reducing Medium, Turpentine, Sizing Fluid,
Pointed Sticks, Cotton Wool and Enamelled
Palette—14/6d. each.
No. 3 Outfit contains same materials in

Japanned Tin Box

—

17/6d. each. All colours
are transparent, smooth in texture, easy
and pleasant to work with.

Photographic Opaque for Blocking out
Negatives. This is a preparation for use on
Photographic Negatives and Lantern slides

for spotting pin holes, blocking out back-
grounds, etc. It is also suitable for Title and
Screen Announcements and may be used
with brush or pen. A-oz. (fl. cap.) glass

bottles 1/- each.

Winsor & Newton Ltd., Wcaldstonc, Harrow, Middlesex. Also at New York and Sydnc.
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MILBO PHOTOGRAPHIC
LIMITED

seating
°ul

tm0M€B
of ite£* ? of them-

impottaw
Linhof Cameras and Accessories—Prima-

scope 2x2 Projectors, also Primasix for 2£
square Slides—Amateur III and Favorit
Electronic Flash—Cenei Transparency Hold-
ers—Cenei Filters and Lens Hoods—2 x 2
Transparency Storage Cabinets—5 x 4 D/D
Slides, Graphic and Linhof Patterns—Film
and Transparency Viewers—Askania Range-
finders—Milbo Ball-and-Socket Heads—Tri-
pod Bushes and Adapters—Rowi Pan and
Tilt Heads—Cinea 16 mm. Film Splicer

—

Milbo Special-Duty Camera.

Many of these excellent products are not only imported
and distributed by us in the U.K., but are also exported to

many parts of the world, notably the Dominions, Colonies,
U.S.A., Spain, Greece, parts of South America, etc. We
are always interested to receive enquiries for sub-agencies
from almost every country in the world in addition to those
mentioned above. Either our Home or Export Department
can surely fulfil your needs.

MILBO PHOTOGRAPHIC LTD.
4, Macclesfield St., Shaftesbury Avenue, London, W.
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MILBO PHOTOGRAPHIC
LIMITED

MILBO
Special-Duty Camera

Designed for technical
users. Finger printing,
detection of forgeries,
medical applications,
metallurgy, etc.

Distributors of LINHOF
Cameras, Tripods and
Accessories.

The PRIMASCOPE
High quality projector by
Filmosto. For 2x2 slides.

Adaptable with special
carrier to 35 mm.

FOR
EVERYTHING PHOTOGRAPHIC

MILBO PHOTOGRAPHIC LTD.
4, Macclesfield St. Shaftesbury Avenue, London, W.1.
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the most

versatile of cine

cameras
for 16mm, 35mm and Combination 16-35.

A Camera for every purpose, normal filming

underwater, instrumentation & television recording.

Brief Specification—
Revolving 3-lens turret
will accommodate lenses
from 13 mm. to 500 and
" Zoom " lens with
reflex viewing through
taking lens. Inter-

changeable film maga-
zines 100, 200 and 400 ft.

Adjustable shutters 40-
200° or 10-180°. Inter-

changeable electricdrives
from 6 v also A.C. syn-
chronous. The patented
system of pressure pads
eliminates register pins

with their adherent
troubles.

Manufactured under Coutant-Mathot patents by Etablissements Cinematographiques, Eclair, Paris

Fully illustrated catalogue upon application

W. F. DORMER LIMITED, 14 Edgeworth Avenue, London, N.W.4. HENdon 8894



THE BRITISH JOURNAL ALMANAC (1954) ADVERTISEMENTS 573

fEnlar&emeiits

ADVERTISING
DISPLAY
SCENIC MONTAGE, Etc.

Supplied in Sheet Form or Mounted

on Rigid Board, Strainers or Textiles

HALL HARDING LTD.
STOURTON HOUSE • DACRE STREET
WESTMINSTER • Telephone: ABBey 7141

and BRANCHES
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Britain's

TOP QUALITY
MAGAZINE with

the largest monthly

sale

Price 2/-, Subscription

25/- per annum.

Functional
Photography
For the INDUSTRIAL,

MEDICAL—COMMER-
CIAL and SCIENTIFIC

photographer—every

professional will

want his copy

price 1/6 monthly or

19/6 per annum.

published by

THE PRESS

Wfsam,

CENTRE LIMITED
9-10, Old Bailey, London, E.C.4. CENtral 4040.
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Sfereoscopy in Colour

WITH STANDARD 35mm CAMERAS

API ' Stereax ' equipment brings successful 3-dimensional photography

within the reach of every 35 mm. enthusiast. And this it does at the same

cost as ordinary ' flat ' colour transparencies and with no more difficulty.

COR TAKING 1 the * Stereax ' precision-
-J made beam-splitting

device, which fits most 35 mm. instruments,

is attached to the camera. Taking tech-

nique is not in any way altered, but every

exposure automatically results in two
paired images within one frame space.

__^—-
—-n

pOR VIEWING
|

insert the slide, in its

cardboard frame just as

it comes from processing, into the special

'Stereax' Viewer. No additional cutting,

transposing or masking is needed. 20-

exposure roll of colour film (Kodak. Uford

or other reversal type) gives 20 stereoscopic

slides.

'STEREAX* EQUIPMENT IS OBTAINABLE AS A COMPLETE OUTFIT,
ATTRACTIVELY BOXED, OR SEPARATE PIECES

IFOR PROJECTION! use «steroflex\ the

' only projection device by
v/hich a standard slide or film strip pro-

jector can be used for the projection of
stereoscopic slides. Price includes 2 pairs of
polarizing spec acles and polarizing filters.

Full information and name of nearest stockist from
sole manufacturers:

API LIMITED
9 Chandos Street, London, W.l. (Museum 6522/3)
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LOMAX
MOUNTS & ALBUMS

—the perfect setting

for the perfect print

!

We are manufacturers of

* EXHIBITION, FOLDER & BOOKLET MOUNTS,
ALBUMS, CHRISTMAS CARDS & CALENDARS.
Your enquiries will be welcomed.

LOMAX LTD.
Phone :

Deansgate
3321.

17 BOOTLE ST.,
M ANCH ESTER 2. Grams :

Fotomount,
Manchester.

EVES ONE SHOT
The' only all British colour camera
fully proved in the hands of leading

colour workers.

Colour prints in three hours in your
own darkroom using readily obtain-

able materials with results superior to

any^known colour negative process.

No other one-shot camera combines
these outstanding features ....
• Fully baffled cast Elektron body.

• Universal balance for Daylight or

Tungsten without correcting filters.

BLOCKMASTER STUDIO DE LUXE 4x5
f6 Q¥ T.T. & H. Aviar in Compound

£295

MINIATURE 1{ x 3£f4.7 Wray Lustrar

in Synchro Compur .... £195

EDWARD EVES LIMITED
64 The Parade, Leamington Spa
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CAMERA BELLOWS
MAKERS TO THE TRADE.

Finest Mass Production Plant in Europe for

POCKET CAMERA BELLOWS
ENLARGED PROCESS

AND

SCIENTIFIC BELLOWS
Nothing too Large ^^ For Quality and
Nothing too Small ^P Lowest Price

CAMERA BELLOWS LTD. 287A
formerly H. GLANVILL MUM1 JIEWH RD.
Phone : Calthorpe 1695

Telegraphic Address : "Glanvilco"
Phone Calthorpe 1695 BIRMINGHAM, 12

il

MOUNTS OF QUALITY

CROWN MANUFACTORY (R'ham) LTD.
28, PERCY STREET • ROTHERHAM • YORKS.

'I'

Alanufacturers of

O Mounts and Folders of all varieties.

9 Calendars and Greeting Folders.

• Exclusive Mounts to your own requirements.

• Mounts for Photomaton Machines.

• 2"x 2" Mounts for 35 mm. Transparencies.

II!

ESTABLISHED OVER 60 YEARS

Telephone: rotherham 2957. Telegrams: crown works, rotiierham.
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KODAK
IN AUSTRALIA

... is the S.-W. Pacific representation of

'Kodak', photographic suppliers to the world.

The organisation embraces a chain of seventeen whole-

sale and retail stores, while its modern Works and
Laboratories plan and produce Kodak Sensitized

Materials especially made to suit local conditions.

Cine-Kodak 8mm. and 16mm. film, as well as Koda-

chrome KI35 film, are processed in critical accordance

with established Kodak standards. KODAK ... for

everything photographic . . for comprehensive service.

KODAK (AUSTRALASIA) PTY. LTD.
WORKS & LABORATORIES: ABBOTSFORD, N 9, VICTORIA
SALES DIVISION: BOX 2700, G.P.O., SYDNEY, N.S.W.
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KODAK

. . here is yet another

important link in the

world-wide network
of the Kodak organ-

isation; it stands

ready to give you

the same complete,

reliable, and efficient

service that photo-
graphers have come to

associate

with the

name of

KODAK
wherever

they travel
in the world . .

.

available through its

five retail stores, and
four wholesale branches.

KODAK NEW ZEALAND LIMITED
HEAD OFFICE: 16-18 VICTORIA ST., WELLINGTON, N.Z.
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NEW ZEALAND
Manufacturers wishing to develop trade with New Zealand should

make contact with this active and well-established company.

Keen attention will be given to any enquiry respecting the

distribution of photographic and sub-standard cine goods in the

professional, industrial, educational and amateur fields.

Appointments may be made with our European Representative

(resident near London) by writing " London Director, Quillars

Ltd., c/o Thos. Meadows & Co. Ltd., 35 Milk Street, London,

E.C.2." ; or by ringing Maidenhead 1336.

QUILLARS ltd
42 MERCER STREET, WELLINGTON, N.Z.

PHOTOCLIP Aulolimer is a very ingenious

precision instrument manufactured by a Swiss

watch factory of repute. Handsome nickel-plated

finish. PHOTOCLIP operates the shutter of

your camera 15 to 20 seconds after il is in

motion. For all instantaneous exposures at

PER ROTS.A.- Biel-Bienne
(Switzerland)

EASY TO HANDLE

FAST TO MOUNT

N0V0-C0L0R
2 i 2 METAL C0L0R-SLIDES FOR PROJECTION

/
^r-

(SWISS »M\ ! (

'

V

PERROT S.A.- Biel-Bienne
- (Switzerland)
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HESMA (AUSTRALIA) PTY. LIMITED
WHOLESALE DISTRIBUTORS OF PHOTOGRAPHIC MATERIALS

Formerly Wholesale Department of

HERBERT SMALL PTY. LTD.
SYDNEY =

243 Pitt Street (H.O.) . . .. r
-. «~..^..- Invite Manufacturers and ExportersMELBOURNE ' r

308-310 Collins Street, of Cameras and Accessories,
Brisbane Photo-Equipment and En/argers.

106 Elizabeth Street. « . . * %.
Adelaide

Projection Apparatus, Cine
47 Flinders Street. Cameras and Projectors (Sound

JcS&aHL ^ Sll"*)> *™ (Photographic)

hobart Chemicals.
188 Liverpool Street.

Send Catalogues with Export Prices to Head Office, Box 41 37, G.P.O., Sydney.

AUSTRALIA
• WE HAVE SPECIALISED IN THE
• DISTRIBUTION OF PHOTOGRAPHIC
• GOODS TO THE RETAIL TRADE SINCE 1935

We Guarantee Keen Representation

FIRST CLASS TRADE REFERENCES

Bankers : Australia and New Zealand Bank, Ltd.,

London

Please forward detailed quotations to:

R. GUNZ (PHOTOGRAPHIC) PTY. LTD.
11c Castlereagh St., Sydney, and at Melbourne
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QJcigct

RANGE FINDER ENLARGERS
The Veigel range finder is the most notable advance in the

design of enlargers which has appeared in the last 20 years.

EXPORT ENQUIRIES: ANDREAS VEIGEL, STUTTGART-BAD CANNSTATT

U. K. ENQUIRIES: NEVILLE BROWN & CO. LT

LONDON W 1
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BOMBAY PHOTO STORES LTD.

THE LEADING PHOTOGRAPHIC AND CINEMATOGRAPHIC

WHOLESALERS AND RETAILERS WITH UP-TO-DATE STUDIO

AND AIR-CONDITIONED COLOUR LABORATORIES.

HEAD OFFICE:— BRANCH:—

33/34, PARK MANSION, 16-5, CHOWRINGEE,

CALCUTTA, 16. CALCUTTA, 13.

CABLE : •' BOMPHOTOS ".

Cables :
" ARENAHUJA " Codes : A.B.C. 5th Edition, Bentley's

INDIA
BOMBAY

R. N. AHUJA & COMPANY
The Leading Photographic Wholesalers and the LARGEST
DISTRIBUTORS and IMPORTERS of World-famed

Camera Equipments, Enlargers, Cine Cameras, Projectors,

Allied Photographic Accessories, Chemicals and Novelties, etc.

R. N. AHUJA & CO., Photographic Wholesalers

(Managing Agents for : ORIENT GOLD INDUSTRIES LTD.)

201, HORNBY ROAD, FORT, BOMBAY, 1

Manufacturers and Agents should please forward their Catalogues,
Samples and Price Lists, Etc.
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UNION OF BURMA Estd. 1916

R. A. AHUJA & Co.
The largest Photographic Wholesalers and Retailers

STUDIO & FIELD CAMERAS, PORTRAIT &
ANASTIGMAT LENSES, SENSITISED PAPERS,
PHOTO CHEMICALS, MOUNTS, ALBUMS,
FIXERS, and AMATEUR and PROFESSIONAL

PHOTOGRAPHIC EQUIPMENT
Sole agents for :—

KOSMOS PHOTOGRAPHICS LTD.,

LETCHWORTH, HERTS., England.

We serve the Photographic Trade in the Union of Burma

368, Dalhousie Street,

RANGOON (Burma).
Tele. Add. "Lens.' P. Box No. 790.

Sub-Miniature
8xii mm.

Distributors in Great Britain :

PHOTO-SCIENCE LTD.
io NORTH END PARADE,
LONDON, W.14.

This unique

camera, here depict-

ed in its actual size, is capa-

ble of results which are indeed

remarkable. You should know all about it,

so may we send you a fully descriptive booklet ?

Manufactured by :

MINOX G.m.6.H., WETZLAR
Postal Address: P.O. BOX 137,

GIESSEN, W. GERMANY.
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INDIA EXPORTS

PHOTOGRAPHIC MOUNTS, ALBUMS,

FOLDING MOUNTS & CORNERS.

Introducing " Cadbury " and " Mickey Mouse " Albums
—a speciality.

MASTER
MOUNTINGS-

The Choice of the

Discriminating

Photographer

India's pioneer and leading manufacturers

offer you LENOX Bromura, Anson-22,

Super 'AA' and Eggshell photographic

mounts in superfine quality.

— BEAUTIFUL ALBUMS —

N.B.—Send your enquiries for dealer's franchise and for sole distribution rights.

MANUFACTURED BY

LENOX
PHOTO MOUNT MFG. CO.

"LENOX HOUSE"
MADURA, South In dia.
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UNION OF BURMA Cables : "CAMERA, Rangoon."

T. N. AHIJA & COMPANY
Sole Distributors for

KODAK LTD., LONDON
TAYLOR TAYLOR «fc HORSON LTD., LONDON

1IIAGEE CAMERA WORKS, DRESDEN
WHOLESALE & RETAIL

Comprehensive

^photographic

Service

AMATEUR AND PROFESSIONAL PHOTOGRAPHIC
EQUIPMENT.

KODAK SENSITIZED MATERIALS (Roll Films, Sheet
Film, Plates and Papers).

KODAK PHOTOGRAPHIC CHEMICALS.
CINE-KODAK FILMS (8 and 16 mm.)—Reversal and

Kodachrome.

CINE-KODAKS, KODASCOPES AND KODASLIDE
PROJECTORS.

KODAK MEDICAL AND X-RAY FILMS AND PAPERS.

KODACHROME FILM for miniature cameras.

PHOTOGRAPHIC PUBLICATIONS.

COOKE PORTRAIT AND ANASTIGMAT LENSES.

EXAKTA AND EXA CAMERAS AND ACCESSORIES.

86 PHAYRE STREET,

Te^one: RANGOON ^TLd
South 325 MANDALAY
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UNION OF BURMA ESTABLISHED 1885

D. A. AHUJA
The Leading Photographic Wholesalers & Retailers

IMPORTERS OF PHOTOGRAPHIC «& CINE
APPARATUS & APPLIANCES

Studio and Field Cameras and accessories; Lenses;

Cameras—still and cine; Enlargers; Backgrounds; Studio

and Portable Lighting equipment; Sensitized Plates,

Papers, Roll Films, Flat Film; Photographic and Process

Chemicals; Mounts; Albums; X-Ray Materials; Micro-

scopes and Binoculars; Reproduction Camera equipment

and accessories; Artists' materials, etc., etc.

Sole Agents for—
ILFORD LTD., LONDON.
HUNTER PENROSE LTD., LONDON.
JOHNSONS OF HENDON LTD., LONDON.
R. F. HUNTER LTD., LONDON.
AGILUX LTD., CROYDON.
AGFA CAMERAWERK, MUNCHEN.
AGFA AKTIENGESELLSCHAFT, LEVERKUSEN.
ERNST LEITZ, G.M.B.H.,WETZLAR.

EUGEN ISING, BERGNEUSTADT.
JAMES H. SMITH & SONS CORP., GRIFFITH, IND.

and many other world's leading manufacturers of Photographic Supplies

SERVING THE PHOTOGRAPHIC TRADE THROUGHOUT THE UNION.

134 SULE PAGODA ROAD,

/*- RANGOON %;
South 886. Rangoo^ ..
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OR FROM THE AMERICAS

EXPORT
through

CINEFOT

PHOTO-CINE-OPTICS EXCLUSIVELY

TO EXPORT YOUR PRODUCTS TO THE WESTERN
HEMISPHERE — TO IMPORT SOME OF AMERICA'S

OUTSTANDING LINES INTO YOUR MARKETS —
TO DISCUSS AGENCY OR LICENSING AGREEMENTS,
MANUFACTURING RIGHTS, RECENT INVENTIONS OR
PROCESSES CONTACT

CINEFOT INTERNATIONAL CORP,

303 WEST 42nd STREET, NEW YORK 36, N.Y. U.S.A.
Cables : Cinefoto, New York.



THE BRITISH JOURNAL ALMANAC (1954) ADVERTISEMENTS 589

PAKO PRODUCTS
The world's most modern photo-
graphic laboratory equipment.

These labour-saving tools for film processing, printing,

chemical mixing and storage, print developing, print

fixing and washing, and temperature control, permit

maximum efficiency for consistent top quality

negatives and prints.

PAKO PROSSERPako Filmachine

Pako Drycab

Pako Film Cutter

Pakotemp

Pako Automatic
Enlargers

Pako Contact Printers

Pako Hydromixer

Pako Prosser

Pakodoper

Pako Printmachine

Pakolux Print Washer

Pako Print Dryers

For details, write or cable to

Export Representatives :

CINEFOT INTERNATIONAL CORP.
|

303 West 42nd Street, New York 36, N.Y., U.S.A
Cable: CINEFOTO NEW YORK
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APPARATUS THAT DO JUSTICE

Swedish retail price

$ 41:—

UNOSCOP 351
An effective, handy homeprojector for

50X50 mm colour slides. First class

1 :2,5/80 projector lens gives complete

clearness, even to the extreme corners

with a very evenly illuminated focal

field. Unoscop 351 is equipped with

triple condenser, heat filter and con-

cave reflector.

UNOSCOP 352
A low priced effective homeprojector

for films taken with reflex or other

60X60 mm cameras. The new, three

lens condenser system and high quality

1:3,5/150 projector lens gives pin

sharp pictures to the corners. 70X70
mm slide carrier can be adapted for

62X62 mm or 50X50 mm mounted
slides.

UNOSCOP 349
A strongly illuminated projector with

a 250 watt lamp. Equipped with extra-

ordinarily effective condenser system

and superb projection lenses. Models
fcalso available with carrier for 70X70
fmm and projection lenses with ,two

focussing widths for 6X6 cm camera
slides or a helical tube and 100 mm
lens for showing filmstrips with hori-

zontal or vertical pictures.

Swedish retail price

from $ 52:

—

Send for

illustrated folder.

A.B.FF!TzWiU[o.
Regeringsgatan 32



THE BRITISH JOURNAL ALMANAC (1954) ADVERTISEMENTS #1

TO YOUR PICTURES

UNIPRINT 55 automatic

For 6X6 cm or 6X9 cm negatives.

Equipped with double condenser,

negative carrier with polished glass

and negative masks. High quality

1 :4,5/88 lens gives a 5,5 fully auto-

matic degree of enlargement onto the

table and almost unlimited onto the

floor. Supplied with base board or in

a fitted carrying case.

UNIPRINT 36
With a 80 mm lens is ideal for 6X6
cm negs but even suitable for 35 mm
films. With a 60 mm lens suitable for

Leica films and 6X6 cm negatives.

Linear-enlargement — with 80 mm
lens 5,5 times complete 6X6 cm negs,

with 60 mm lens 10 times for 35 cm
films onto table. Equipped with double
condenser, negative carrier

polished glass and masks. Fo-

cussing by hand. The whole
apparatus is springbalanced.

UNIROTOR
An easily managed glossing machine
for effective customer service with a

smaller laboratory staff. Capacity *

approx. 1 400 6X9 copies pr. hr. Built ^>
in heat control guarantees suitable

working temperature without risk of

overheating.

A.B.FiTTWii5T&[o.
Stockholm, SWEDEN

Send for

illustrated folder.
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XENON
XENOTAR
XENAR

ANGULON
SYMMAR

TELE-XENAR

GEORGE ELLIOTT & SONS, LTD

7/8. IDOL LANE,

LONDON, EC.3

mm
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The optical equipment for well-known precision-made still and cine
cameras.

XENON
The XENON is the fastest lens made by Jos. Schneider & Co., Optical Works,
Kreuznach (Rheinland). Outstanding resolving power and excellent reproduction
of contrasts are the reasons why the XENON, as the most favoured miniature
lens, is mounted into many well-known cameras of sizes from 1"xT to If' xli".
The Schneider XENON series comprises three different apertures: 1 : 1.5, 1 : 1.9

and 1 :2.

XENOTAR
1 :2.8. A Gauss-double-lens. 5 lenses. A correction almost free of zones of

extra-axial aberrations, thus ensuring perfect definition and correct tone values.

XENAR
For more than 30 years XENAR lenses have been preferred by amateur and
professional photographers the world over. The employment of new optical

glasses which are now available, together with constant constructional
improvements, have made the XENAR 1 : 2.8, 1 : 3.5 and 1 : 4.5 a world-
wide success.

ANGULON
The wide-angle lens ANGULON, with an angular field of 80° at the full aperture
of 1 : 6.8, or for special occasions up to 105°, with an extremely small diaphragm,
has proved invaluable for use in confined spaces either out or indoors.
ANGULON lenses are manufactured in series of different focal lengths to cover
the range of large-sized cameras.

TELE-XENAR
TELE-XENAR lenses are always useful when the photographer aims at filling

the size of the film with as large an image as possible. TELE-XENAR lenses

with apertures from 1 : 3.5 up to 1 : 5.5 will produce excellent photographs
of landscapes, wild animals in their natural surroundings, details of architecture,
as well as portraits, without going too close to the subject.

Detailed information is at your disposal on request.

These lenses may be imported for commercial and industrial photographers, and
priority users only.

Please enquire through your usual dealer.

GEORGE ELLIOTT & SONS, LTD

7/8, IDOL LANE,

LONDON, E.C.3.
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OFFERS OF PHOTOGRAPHIC
EQUIPMENT ARE WELCOMED

BY

THE QUEENSWAY STORES
the LARGEST photographic dealers—wholesale

and retail—of amateur and professional photo-

graphic equipment

IN WEST AFRICA

SOLE AGENTS FOR :

ENSIGN CAMERAS & ACCESSORIES

CARL BRAUN, NURNBERG, GERMANY

We always welcome offers of photographic goods

from all parts of the world, provided that they

are NOT covered by Agency arrangements in the

Gold Coast.

PHOTOGRAPHIC DEPARTMENT

THE QUEENSWAY STORES
P.O. BOX 400 - ACCRA

GOLD COAST

CABLES : QUEENSWAY • ACCRA
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FUTURA 35 mm
the UNIVERSAL Miniature Camera

The new
TELE-FUTAR
f/3.8, 75 mm
TELE-ELOR
f 5.6. 90 mm

FUTURA-S fitted with FRILON
f/1.5,70mm

Distributors In Great Britain :

PHOTO-SCIENCE LTD., LONDON, W.14

FUTURA-OPTIK GMBH, HAMBURG I
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Photo-Importers are requested to ask for detailed offers.
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PLAUBEL "MAKINA MR 99

IN I ERCHANGEABLE LENSES

Anticomar 2.9/100 mm.

Anticomar 4.2/100 mm.

Wide angle, Orthar 6.8/73 mm.

Tele Makinar 4.8/190 mm.

Built in Compur M.X.R. Shutter

Speeds T.B 1 sec. to 1/400 sec.

INTERCHANGEABLE BACK, for Plates, Cut" film, Roll film, Film Pack, in different

formats, 2^x3^, 2^x2^, 2i"xif". MINIATURE FILM ADAPTER, FOCAL
PLANE SHUTTER, 1/100 to 1/1000, PLATE, CUT FILM, ROLL FILM HOLDERS,
FILTERS, LENS HOODS, FLASH GUNS, AND ALL TYPES ACCESSORIES.

PLAUBEL "PECO"? X 12 cm and," x 4"

THE IDEAL STUDIO CAMERA
WITH INTERCHANGEABLE BACK

9x12 cm or 5
/r X4*

5* x 4* SPRING LOADED FOCUSSING
SCREEN FOR DOUBLE PLATE

HOLDERS, ROLL FILM,

PLATE CUT FILM HOLDERS,
CASE AND VARIOUS

ACCESSORIES.

Anticomar 4-2/150 mm. in EX/CI or MX/CRT Compur Shutter.
,, 4.2/210 mm. ,, Compound III/7 ,,

4.2/300 mm. ,, ,, V/12/2
"MAKINA IIIR" AND "PECO" IN RESTRICTED SUPPLY BUT SOME

ACCESSORIES READILY AVAILABLE.

ENQUIRIES THROUGH TOUR LOCAL DEALER.

PLAUBEL FEINMECHANIK UND OPTIK FRANKFURT M/W.
Sole U.K. Agents:

GEO. ELLIOTT & SONS, LTD., LONDON, E.C.3.

31
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CENTENARY YEAR—VOLUME 101

[PRICE 6d. WEEKLY]

Established 1854

THE PAPER THAT
THE PHOTOGRAPHIC WORl
The BRITISH JOURNAL of PHOTOGRAPHY
SUBSCRIPTION
The subscription to

any part of the world
is 32/6 per annum

—

payable in advance.
A Post Office Money
Order is the most
satisfactory form of
remittance from
abroad— Bank drafts

should be made pay-
able in London

A specimen copy will be sent on application to—
HENRY GREENWOOD & Co., Ltd.

Proprietors and Publishers

24, WELLINGTON STREET, LONDON, W.C.2, ENGLAND

Popularly known by its readers as

the " B.J.," this live weekly publica-

tion, now 100 years of age, continues

to embrace in its articles every phase

of interest with which the profes-

sional, Press, commercial, colour

and advanced amateur photographer

is associated
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PETERHOUSE LIMITED
Photographic Wholesalers

3-22, Barrack Street,

CAPE TOWN, SOUTH AFRICA
P.O. Box 38. Tel. Add. : " Peterhouse" Cape Town.

SOLE AGENTS IN SOUTH AFRICA
AND THE RHODESIAS FOR:

ACE ART CO. LTD.

ALDIS BROS.

DAVID ALLAN LTD.

ERNST & WILHELM BERTRAM
APPARATEBAU BUSCHER
FORDHAM & CO. LTD.

NEVILLE BROWN LTD.

CONDOR LAMPS
CYLDON PHOTOGRAPHIC PRODUCTS
DURACHROME LTD.

FOPEX LTD.

HELIOS LTD.

R. F. HUNTER LTD.

JOHNSONS OF HENDON LTD.

DR. (ING.) MANNESMAN
MEOPTA WORKS LTD.

NIEZOLDI AND KRAMER
GEBR SEIFERT

SPECTO LTD.

ANDREAS VEIGEL

VOIGTLANDER A. G.

STILL AND CINE CAMERAS
STILL AND CINE PROJECTORS

EPIDIASCOPES

PROJECTION SCREENS

ENLARGERS AND PRINTERS

EDITOR-VIEWERS

AMATEUR ft PROFESSIONAL

PHOTOGRAPHIC EQUIPMENT

ELECTRONIC FLASH EQUIPMENT

ALBUMS

MOUNTS

FRAMES

PHOTO CORNERS

CHEMICALS

ROLL FILM

CUT FILM

BROMIDE PAPER

PHOTOGRAPHIC BOOKS

CAMERA REPAIRS

Branches at

:

69a, Slmmonds Street,

JOHANNESBURG
Tel. Add.: " Photollnes."

Corner Albion and Cameron Streets,

SALISBURY
Tel. Add. : " Peterhouse."
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EXPORT • IMPORT • RI

thro

My a Sy
Burma's Leading Distributors of the I

46, LATTER ST1

BUI

Phone : Central 340 P.O. Box

Branches and Agents throu
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Y • SELL • DISTRIBUTE

ugh

ndicate
v.'orld's Finest Photographic Equipment

ItEET, RANGOON,

IMA.

No. 1232 Cables: 'ZAWGYI,' Rangoon.

<*hout the Union of Burma.
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Books (or photographers

AMATEUR PHOTOGRAPHERS' HANDBOOK. By Aaron Sussman. Here
is yet another new edition of one of the most comprehensive books ever written to
help the amateur photographer. Packed with up-to-the-minute information, it explains
the basic principles of photography, describes the latest types of equipment and their

uses, and gives helpful hints and suggestions for every kind of work, including colour
photography. The book is profusely illustrated with reproductions of photographs
" plain and coloured "—as well as some showing how not to do it. Fourth edition,
price 25s. net, postage Is.

COLOUR PHOTOGRAPHY IN PRACTICE. By D. A. Spencer, Ph.D.,
F.R.I.C., F.I.B.P., Hon.F.R.P.S. The author of this book is a Past President of the
Royal Photographic Society and a well-known authority on Colour Photography.
His book provides an invaluable background for experimenters in this fascinating
field. It gives them a broad and general basis on which to work, and a solid practical

knowledge of the subject. Third edition, revised and reprinted 1952. Containing
396 pages, frontispiece, and 17 coloured plates. Price 50s. net, postage Is. Id.

DEVELOPING. By C. I. Jacobson. 320 pp., 150 illustrations. 15s. 6d.,

postage 7d.

ENLARGING. By C. I. Jacobson. 304 pp., 136 illustrations. 15s. 6d.
postage 7d.

HUNDRED THOUSAND EXPOSURES. By E. O. Hoppe. An invaluable
guide to professional photography and a real masterpiece of biography. Price 13s. 6d.

::et, postage 6d.

LIGHTING FOR PHOTOGRAPHY. By W. Nurnberg. 176 pp., 297 illustra-

tions. 17s. 6d., postage 7d.

LIGHTING FOR PORTRAITURE. By W. Nurnberg. 92 pp., 500 illustrations.

17s. 6d., postage 7d.

LIVING ON MY CAMERA. By J. Allan Cash. The saga of a roving free-lance

photographer, beginning without much means or experience, who toured Canada
and most of Europe, to become War Office photographer after 1939 and then official

cameraman for the British Council. A lively, very human and yet businesslike book,
that tells and shows what pictures he took and how, the way he sold them, and what
he got out of it. Price 15s. net, postage 6d.

MY WAY WITH THE MINIATURE. By Lancelot Vining. 260 pp., 110 illus-

trations. 15s. 6d., postage 7d.

NATURE AND MY CINE CAMERA. By Oliver G. Pike, F.R.P.S., F.I.B.P.—
This book follows the making of nature films from the initial idea, and the work in

the field to the final motion picture, complete with commentary. Photographs from
films, pictorial diagrams, and specimen manuscripts illustrate the distilled wisdom
of decades of experience. Besides being a competent " how to do it " book, this

is a delightfully readable work, written with an intimate quiet modesty characteristic

of the author. Price 15s. net, postage 6d.

PHOTOGRAPHIC OPTICS. By Arthur Cox. 368 pp., 352 illustrations.

17s. 6d., postage 7d.

PHOTOGRAPHY THEORY AND PRACTICE. By L. P. Clerc, Hon. F.R.P.S.
This book, which deals with every point of every process of practical photography,
provides great assistance not only to professional and amateur photographers but also

to photo-engravers, lithographers, and others who make use of photography for
various industrial processes. Second edition, containing 590 pages, 52 chapters, and
218 diagrams. Price 35s. net, postage lid.

PHOTOGRAPHING PEOPLE. By H. van Wadenoyen. 168 pp., 189 illustra-

tions. 12s. 6d., postage 7d.

Cannot be sent C.O.D. or V.P.P.

HENRY GREENWOOD & CO. LTD.
24 Wellington Street, Strand, London, W.C.2
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The llford Manual
of Photography

EDITED BY

JAMES MITCHELL, M.A., B.Sc, F.R.P.S.

For over fifty years recognised as a standard work for photo-

graphers of all classes. The 4th edition, now available, has

been brought up to date and conforms with the best modern
photographic practice. The amateur, professional and indus-

trial worker are equally catered for.

25 Chapters, 472 pages, 12 pages of index, and fully illustrated.

Price 10/- net (postage 1/-)

HENRY GREENWOOD & CO. LTD.
24, WELLINGTON STREET, LONDON, W.C.2

llford Manual of
Process Work

by L. P. CLERC, Hon. F.R.P.S.

This standard work, now in its fifth edition (1951) contains 31

chapters (440 pages including Index) arranged in seven parts:

—

Part 1. Equipment
2. Line Photo-Engraving
3. Half-tone
4. Photo-Lithography
5. Photogravure
6. Three-colour Process
7. Two and Multi-colour Processes

Published by llford Limited. Price 21/- (postage 9d.)

Obtainable from :

HENRY GREENWOOD & CO. LTD.
24, WELLINGTON STREET, STRAND, LONDON, W.C.2
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© :OR PHOTOGRAPHY
AMATEUR, PROFESSIONAL AND INDUSTRIAL

© =OR CINEMATOGRAPHY
AMATEUR AND PROFESSIONAL

© 'FOR MEDICAL PURPOSES

© 'FOR SCIENTIFIC RESEARCH

© 'FOR PROJECTION

© 'FOR AERIAL PHOTOGRAPHY

© FOR MICRO-FILM RECORDING

©©©©©©©©
OTHER DALLMEYER PRODUCTS include:

OPTICAL AND SCIENTIFIC INSTRUMENTS, GAUGE PROJECTION LENSES. FLUORGRAPHIC
LENSES, ACHROMATIC HIGH POWER FOCUSSING GLASSES, APLANATIC MAGNIFIERS,

LENSES FOR THE REPRODUCTION OF SOUND, Etc., Etc.

SPECIAL CONSIDERATION IS GIVEN TO EXPORT ENQUIRIES
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On this page we are able to show but three

examples from the unequalled range of High

Grade Dallmeyer Lenses. Each lens is the pro-

duct of nearly a century's pioneering and spe-

cialisation. That is why discerning photogra-

phers throughoutthe world specify Dallmeyer.

Above: DALLMEYER 10-in. f/5.6

DALLON TELE-ANASTIGMAT LENS
(10 mags.) FITTED TO BOLEX.

DALLMEYER 8.5 cm. f/2 DALLAC
LENS MOUNTED AND COUPLED
IN MICROMETER FOCUSSING
MOUNT FOR LEICA, Etc.

DALLMEYER 12-in. f/4.5 NEW
LARGE ADON TELEPHOTO LENS
(6 mags.) FITTED TO EXAKTA.

ne/yeA
THE LENS SPECIALISTS

CHURCH END WORKS, WILLESDEN
LONDON, N.W.IO

TELE PHONE NO. WILLESDEN /62L-2-3

TELEGRAPHIC ADDRESS : DALLMEYER. HARLES. LONDON

32



INDEX TO TEXT
The arrangement of the text is shown by the Table of Contents on pages 95-96.

For definition ofphotographic terms see Glossary on pages 254-262.

Acid hardening fixing baths, 290, 292
Agfacolor, see Colour films; Colour

transparencies

Air-brush colouring, 332
Almanac, past issues, tables, 419
Alum, clearing baths, formulae, 299

hardening baths, formulae, 293
Alum-iron clearing bath, 299
Amidol developer, bromide and gaslight

papers, 313
negatives, 273

Anhydrous and crystal conversions, 277

Backgrounds, ghosting out, 333
Belitski's reducer, iron-hypo, 306
Bichromate intensifies 303

stains, removing from fingers, 325
Binding and masking lantern slides, 343
Bleaching image for line drawings from

prints, 324
Blocking out negatives, 334
Blue tones, bromides, 321
Blue-print process, 344
Bluish tones on bromides by gold toning,

322
Books on photography and cinemato-

graphy, classified, 451
Bromide papers, developers, etc., formu-

lae, 312
prints, colouring, preparing for, 330

line drawings from, 324
spotting, 334
sulphide toning, 315

See also Sulphide toning
toning, see Toning

Bromoil process, working instructions,

328
Business names, registration, 448

Camera, box, Six-20 Brownie Model D,
Kodak, 229
cine, see Cine camera
miniature, 35-mm. Futura, Photo-
Science, 209

Iloca Quick, Photax, 177
Rangefinder Baldinette,

Silber, 188
Reid, Reid and Sigrist,

179
Silette, Agfa, 218

2i x If, Bilora Bella, Actina,
231

2J-in. square, Ferrania Astor,
Neville Brown, 196

Franka Solida Junior,
R. F. Hunter, 195

Isis, Silber, 223
Isolette II, Agfa, 207

Camera, miniature, 35 mm, Nettar 517/16
IPMS Zeiss Ikon, Peeling and Kom-
losy, 230

Paxina 29, Neville Brown,
182
rollfilm folding, 2\ x 3*, Billy I,

Agfa, 210
Nettar 218/2 IH,

Zeiss Ikon, Peeling and Komlosy, 202
Record I,

Agfa, 224
Snapper, Ross En-

sign, 219
Selfix 820 Special,

Ross Ensign, 189
stereoscopic, Verascope F.40,
Photo-Science, 203
technical, P.I.M., 5x4 Monorail,
Ilford, 221
twin lens reflex, Ikoflex la, Zeiss
Ikon, Peeling and Komlosy, 201

Ikoflex Ila, Zeiss Ikon,
Peeling and Komlosy, 193

Rolleicord IV, R. F.
Hunter, 213

Rolleiflex 2.8C, R. F.
Hunter, 170
with flash incorporated, Agiflash,
Agilux. 236

Capitol fine grain developer, 286
Carbon printing, instructions, 325

sensitisers, 325
Carbro process, instructions, 326
C.c.s., equivalents in ozs., 427
Celluloid, storage, regulations. Factory

& Workshops Act, 446
varnish, 310

Cement, see Cine film cement; Opalines,
Mounting medium ; Fixing paper to
metal
optical. No. 24, Ross Ensign, 201

Centimetres, equivalents in inches, 426
Chlorinated soda stain remover, 299
Chlorobromide papers, developers, etc.,

312
prints from flat negatives, 315

Chlorquinol developer, lantern plates,

341
Chrome alum, clearing bath, 299
Chromium intensifier, formula, 303
Cine camera(s), depth table, 441

8-mm. Christen, Photo-
Science, 199

Model CA Miller Cine,
240

Movikon 8, Zeiss Ikon,
Peeling and Komlosy, 168

9.5 mm. Pat, Pathescope, 233
notes, 366
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Cine exposures, artificial light, 367
Cine film, after-treatment, 365

cement, 369
preservative, 369
speed ratings, 362
splicer, see Splicer, cine
storing in hot climates, 370
types of stock and processing,

362
waxing solution, 369

Cine processing, 363
Cine projection screen, see Screen,

projection
projector, 8-mm. Dralowid, Silber,

204
sound, see Sound film pro-

jector

Cine titling, distances and exposures, 368

Cleaning dishes. 300
film, 290, 366

Clearing solutions, formulae, 299
Clinical, see Medical
Collodion enamel, 323
Colour and the medical photographer,

151
Colour film, see also Colour materials
Colour film, negative, Agfacolor, substi-

tute formulas for processing, 156J
negative, Agfacolor, instruc-

tions for working, 398
Pakolor, instructions for

working, 399
Gevacolor, instructions

for working, 399
reversal, see also Colour

transparencies
Ektachrome, increasing

speed of, 157
Agfacolor, user process-

ing of, 156D
Ferraniacolor, user pro-

cessing of, 156D
Gevacolor, user process-

ing of, 156G
Colour materials for still photography,

406
Colour photography of fluorescence

phenomena, 161
with electronic flash, 359

Colour prints, Agfacolor, substitute
formulae for processing, 156J

Duxochrome, instructions for
working, 394

Ilford Colour, print service
from transparencies, 385

Kodak Dye Transfer, instruc-
tions for working, 392

negative-positive processes
see Colour films, negative

paper and processing kits for,

Synthacolor, British Synthacol, 175
Synthacolor, instructions for

working, 394
Trichrome Carbro. instruc-

tions for working, 395

Colour processing, see also Colour films,

negative; Colour prints; Colour
transparencies

kits for colour negative
material, Synthacolor, British Syn-
thacol, 175

Colour transparencies, see also Colour
film reversal

Agfacolor, instructions for
working, 371

Dufaycolor, instructions for
working, 371

Ektachrome, instructions for
working, 378

Ferraniacolor, instructions for
working, 381

Gevacolor, instructions for
working, 382

Ilford Colour, instructions for
working, 384

Johnson Colour Screen Pro-
cess, instructions for working,
387-389

Kodachrome, instructions for
working, 390-391

Colour tripack materials, evaluating
colour quality of, 115

masking in, 132
Coloured maps and diagrams, making

composite slides of, 161
Colouring in oils, procedure, 332

lantern slides, 332
prints, 330

air-brush method, 332
Contact paper, see Gaslight paper
Continental sizes of plates, 426
Contrast control in enlarging with

Multigrade paper, 157

Contrasty subjects, pyro surface develop-
er, 277

Conversion tables, weights and measures,
424

Copper intensifier, formulae, 303, 304
toning, bromides, formula, 320

Copying documents, methods and
materials, 349

Copyright Act (1911), abstract, 442
Crystal and anhydrous conversions, 277

D23 fine-grain developer, 281
D25 fine-grain developer, 282
DK20 fine-grain developer, 281
D. & P. see Printer, roll head
Dark slides, double wood, 5x4,

National, Pelling & Cross, 180

Daylight, variations in, 420
Depth of field, cine cameras (Table), 441

lenses (Table), 440
Desensitisers, 263
Developer(s), formulae, 271

{See also under Development, and
the various developing agents and
developers)
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Developer(s). blue black for papers,
" 468 ", Johnsons, 174
DX80 X-Ray, Kodak, 227
fine-grain, formulae, 279-291

Burroughs Wellcome " Tab-
loid ", 284

Capitol, 286
Ergol, 285
Johnsons, 284
Microdol, 284
Promicrol, 283
two-bath, Leica, 288

Meritol-caustic, 288
Symon, 288

Unitol, 283
high contrast, Prodox, May &
Baker, 242
long keeping M.Q., 313
manufacturers' formulae for special
purposes, 278
maximum energy, 273
P.Q. Universal, Ilford, 167
paper negatives, 291
powder, Soft Gradation, Kodak,
183
physical, Odell's Formulae, 289
pseudo fine-grain, 287
pyro surface, for halation and
long scale subjects, 277
tropical, paraminophenol, 274

Developing, see also Processing
tank, see Tank
times, film and plate groups, 268

Development fine-grain, general dis-

cussion, 279
Dextrine, mountant, preparation, 336
Diagram lantern slides, preparing, 339
Diaphragm numbers (Tables), 435
Diazotype plan copying papers, 345
Dishes, circular, Ilford, 197

cleaning, 300
developing, opal Perspex, Pullin
Optical, 212

Document copying, see also Microcopy-
ing; Printer, document

methods and materials, 349
Dopes for prints, 335
Drawing paper, sensitising and toning,

329
Dry mounting, 336
Drying methods, rapid 294
Dufaycolor, see Colour separation;

Colour transparencies
Duxochrome, see Colour prints

Dye-line plan copying papers, 345
Dyes, colouring prints with, 331

Ektachrome, see Colour film, reversal;
Colour transparencies

Electronic flash, see Flash
Enamel collodion, formula, 323
Encaustic lustre paste, formula, 335
Enlarger, professional, J -plate, Kamm

Vanguard, Pelling and Cross, 238

Enlarger, professional, J-plate Prefect,

Pelling & Cross, 237
1/1 plate, Minex, Adams, 234

2± x 3J, Envoy Junior, Photo
Developments, 173

Wasp Model 120, R. F. Hun-
ter, 216

Enlarging exposure meter, see Exposure
meter
masking board, see Masking board
with Multigrade paper, simplified
contrast control, 157

Equivalence of crystal and anhydrous
salts, 277

Ergol fine grain developer, 285
Export Credit Guarantees, 449
Exposure, see also Reciprocity

in copying, variation with scale of
reproduction, 352

Exposure meter, Actino U, Actina, 180
enlarging, Majosix, Photax,

241
Sixti, Photax, 178
visual photometric, Tribolux,

Photo-Science, 228
moving objects (Table), 423
tables, 420

Exposure timer, see Timer

F. numbers, equivalents, 435
Fabric, sensitising and toning, 329
Factory Acts, abstract, 445
Farmer's reducer, formula, 306, 309
Fees, reproduction, photographs, news-

papers and advertisements, London
and Provinces, 444

Ferro-prussiate paper, see Blue-print
Film, cine, see Cine film
Film, colour, see Colour film

flat, HPS, Ilford, 194
negative varnish, formulae, 311
strip/slide projector, see Projector,
miniature

Fine grain development, see Developer;
Development

Finishing materials for prints, 330
Fixative for pastel work, formula, 330
Fixing bath(s), formulae and procedure,

290, 292
Fixing-hardening baths, formulae, 290,

292
Flash, electronic, Cadet I, II and III,

Clive Courtenay, 235
CeBe, Neville Brown, 202
colour photography with, 359
Hobby, Photax, 181

Ministrobe, Langham Photo
Instruments, 232

nature photography with, 139
Syncrolite, Johnsons, 245
technique and equipment, 354
with linked modelling lights,

Langham Photo Instruments, 166
turret, Preston, Photax, 200

Flashbulbs, P.F.3 Photoflux, Philips
Electrical, 169
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Flashgun, see Flashlamp
Flashlamp, see also Camera with flash

battery capacitor, and extension
unit, Ba-Co, Neville Brown, 206

and extensions, Kobold
B.C., R. F. Hunter, 208

Bacolet, Neville Brown,
223

Flashpack, Kodak, 242
Bilora Luxa de Luxe, Actina, 226
electronic, see Flash electronic

extension unit for Rolleiflash, R. F.
Hunter, 217
Flasholder Model IT, Kodak, 242
Ikoblitz III, Zeiss Ikon, Peeling and
Komlosy, 215
KL, Agfa, 228
slave unit, Photronic, Langham
Photo. Instruments, 172
turret, Preston, Photax, 200

Fluorescence photography, colour photo-
graphy of, 161

Focal distances, formule, 431
lengths lenses for studios (Table),
441

measuring, 431
;— telephoto, rules, 434

Focussing, distances, optimum, calcu-
lating, 438
knob, Rollei auxiliary, R. F.
Hunter, 226

Formalin, hardening bath, formula, 293

Gaslight papers, developers, etc., for-

mula?, 312
Gelatine mountant, 337

liquid, 337
Gevacolor, see Colour film; Colour

transparencies
Ghosting out backgrounds, 333
Glass, mounting on (opalines), 337
Glazing, and heat drying, faults and

remedies, 159
matt prints, formulae, 324
prints, formula?, 322
solution, ox-gall, formula, 323

Glycin developer, 273
Gold toning bath for improving greenish

or rusty bromides, 322
Grain reduction by redevelopment, 290
Grains, equivalents in gms., 428
Grains per 10 ozs., equivalents in

grammes per litre, 430
Grammes, equivalents in grains, 428

per litre, equivalents in grains per
10 ozs., 430

Green tones, bromides, 321
Ground glass varnish, formula, 311

Halation, avoiding, pyro surface de-
veloper, 277

Half-day closing, 447
Hard negatives, reducer and process, 309
Hardening baths, formulae, 290, 292

fixing baths, 290, 292
shortstop bath, miniature film, 290

Holiday resorts, weekly half-holiday, 447
Hydroquinone developer, 272
Hydroquinone-p-aminophenol developer

lantern plates, 340
Hyperfocal distances, calculating, chart,

438, 439
tables and formulae, 436

Hypo economy methods, 296
eliminator, permanganate, 293

peroxide-ammonia, Kodak
formula, 293
rejuvenation of, and silver re-
covery, 298

Hypo-alum toning, 318
Hypochlorite clearing bath, 299

Illuminated viewer for 70 x 70 trans-
parencies, Model 70, Kodak, 225

Ilford Colour, see Colour prints; Colour
transparencies

Illuminator, ring-, 163
Illustrations, gravure supplement, 156
Inches, equivalents in centimetres, 426
Inches, equivalents in millimetres, 425
Intensification and reduction, cine

films. 365
Intensifier(s), formulae and uses, 300

bichromate (i.e. chromium), 303
chromium, 303
colour transparencies, Dufaycolor,
377
copper, bromide and silver, 303
copper sulphate, for ghost nega-
tives and line subjects, 304
lead, ferricyanide, 304
mercury, 301, 302
Monckhoven's, 301
silver, 304
uranium, 303
Wellington, silver, 304

Iodine, making solution quickly, 308
Iris diaphragms, Dallmeyer, 241
Iodine-cyanide reducer, 308
Iron blue-print process, 344

Johnsons Colour Screen Process, see
Colour transparencies
fine-grain developer, 303

Keeping properties and useful life of
solutions, 417

Kodachrome, see Colour transparencies

Lamps, see also Lighting
reflector photoflood, 500 watt
Argaphoto, Philips Electrical, 183

275 and 500 watt Photo-
lita, Philips Electrical, 176

Lantern plates, types and processing, 338
Lantern slide projector, see Projector

slides, binding and masking, 343
colouring, 332
composite technique for col-

oured maps and diagrams, 161
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Lantern slides, diagram, 339
from prints, 339
miniature, Dia bookform

storage holder for, 192
Dia storage cases for,

Silber, 227
storage drawers, unit,

Pullin Optical, 199
2x2 metal, Sytec, Scien-

tific and Technical Camera Co., 178
non-photographic titles and

diagrams on, Canada balsam
medium, 336

toning, formulae, 342
Lead intensifiers, formulae, 304
Lens(es), calculations, rules, 431

cine, 3-in. f/1.9, Dallmeyer, 232
cine, see Cine lens
for studios, focal lengths (Table)
441
gauge projection, Ross Ensign, 194
high resolution, 8-in. f/8 Lustrar
Series II, Wray, 212
portrait anastigmat 10-in. f/3.5,

Dallmeyer, 218
and prisms, process apo, Ross
Ensign, 187

Light filters, see Filters

variation, daily, for different

latitudes (Table), 420
Lighting set, Skyhook, Ilford, 207

unit, Boomlite, Johnsons, 219
Kliplite, Johnsons, 225

Line drawings from bromides, 324
Liver of sulphur, toning, 319

M.C.M. 100 developer, 282
Magnifiers, formula for focal length, 434
Masking board, Specialist Model 2,

Kodak, 231
and binding lantern slides, 343

Matt prints, glazing methods, 324
Measures, liquid, metric and English,

conversion, 427, 429
polythene, Pullin Optical, 195

Medical photography, colour in, 151
selection of sensitive material

for, 400
Mercury intensifiers, 301, 302

(sulphide) toning, 319
Meritol fine-grain developer, 282, 288
Meritol-caustic fine-grain two-bath de-

veloper, 288
Meritol-metol developer, 282
Metal, fixing paper to, adhesive for, 337
Metol developer, 271

solutions, preparing, 277
Metol-hydroquinone developer formu-

lae, bromide and gaslight papers, 313— negatives, 272
Metol-hydroquinone-borax developers,

281
Metol-pyro-hydroquinone developer, 276
Metric weights and measures, 424
Micro-copying, 351

unit, Wrayflex, Wray, 230

Microdol fine-grain developer, 284
Millimetres, equivalents in inches, 425
Miniature cameras and acpessories, see

Camera; Lantern slides; Projector;
Tanks; Stereoscope

Mountants, 336
Mounting, dry, see Dry mounting
Moving objects, shutter speeds for

(Table), 423

Nature photography with electronic
flash, 139

Negative-positive colour processes, see
Colour films, negative

Newspapers and advertisements, repro-
duction fees, 444

Nitro-sulphide toning, 320

Odell's formula, physical development,
fine grain, 289

Oil colouring, preparation of prints and
procedure, 332

Opalines, mounting medium, 337
Optical calculations, focal length, etc.,

431
Optimum focussing distances, calcula-

ting, 438
Organs, photography of, 123
Oscillograph recording, 347
Ox-gall, glazing solution, 323
Ozs. (Av), equivalents in grains, 426
Ozs. (Av), equivalents in gms., 427
Ozs. (ft), equivalents in c.c.s., 427

Pakolor, see Colour films, negative!
Colour prints, paper and processing
kits for

Pan and tilt head, Linhof Reporter,
Milbo Photographic, 186

Paper, see also Bromide ; Chlorobromide

;

Gaslight; Plain paper; Recording
enlarging, variable contrast, Multi-
grade, Ilford, 191
(See also Enlarging with Multigrade)
fixing to metal, adhesive for, 337
negatives, processing, 291

retouching, 295
oscillograph recording, 347
plan copying, blue-print and diazo-
type, 344
prints, rendering translucent, 295

Paraminophenol developer, 274
Para-phenylene-diamine developers, 285
Parts, meaning in formulae, 428
Passport photographs, British, require-

ments, 449
Pastels, fixative preparation, 330
Percentage solutions, definition, 429
Permanganate reducer, formula, 307
Permanganate-hypo eliminator, 293
Persulphate reducer, formula, 307
Persulphate-permanganate reducer, pro-

portionate, 308
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Phenidono, developer formulae incor-
porating, 1560
{See also Developers, P.Q.)

Photostat copying, 349
Plain paper, sensitising and toning, 329
Plate sizes, British and foreign, 426

Commercial Fine-Grain, B.60,
Kodak, 238
Soft Gravure B.61, Kodak, 238
holders, see Dark slides

Playertype, see Reflex copying
Poisoning, developer, 265
Print dope, see Dope

trimmer, see Trimmer
Prints, colour, see Colour prints
Printer, contact, Paterson, R. F. Hunter,

220
document, and processor, Duo-

stat, Kodak, 205
Printer, roll head, Ilford, 184
Prisms and lenses process, Ross Ensign,

187
Processing cine film, 363
Projection screen, see Screen, projection

Projectors, cine, see Cine projectors;
Sound film proje9tors
miniature film strip/slide, Aldis,
Neville Brown, 190
stereoscopic, Verascope, Photo-
Science; 244
2£-in. square slide, Super Six,

Aldis, Neville Brown, 198
Promicrol fine-grain developer, 283
Purchase tax, 449
Pyro surface developer, 277
Pyro-ammonia developer, lantern plates,

339
Pyro-metol developer, 276
Pyro-soda developer, B. J. formula, 275

developer, lantern plates, 340

Rapid drying, methods of, 294
Reciprocity failure, correction for, 360
Recording papers and films for oscillo-

graphs, 347
Red tones, bromides, 322
Reducer(s) formula; and uses, 305

Belitski's, iron-hypo, 306
cine-films, 365
colour transparencies, see instruc-

tion for individual processes
Farmer's, hypo-ferricyanide, 306,
309
Haddon's, 306
iodine-cyanide, 308
iodine-thiocarbamide, 309

dry, 310
local, dry, for prints, 310
permanganate, semi-proportional,
307
permanganate-persulphate, 308
persulphate, super-proportional,
307
proportionate, 308
re-developing, hard negatives, 309

Reflex copying, see also Printer, docu-
ment

of documents, apparatus,
materials, and methods, 349

Release, see Shutter release

Repairers, photographic apparatus,
directory of 459

Retouching paper negatives, 295
process with air-brush, 332
spotting, working up, 333
varnish, formula, 333

Ring illuminator, 163

Rodinal-hydroquinone developer, lan-
tern plates, 340

Rubber solution for print mounting, 337

Scratches, removing from film, 290
Screens, projection, characteristics and

picture widths (Table), 368
daylight back projection, Viva-

lux Regenerative Screens, 243
Stella self-erecting, Actina, 222
Stellira Tripod, Actina, 214

Sensitising paper and fabric, 329
Sensitive materials, choice for medical

photography, 400
speed systems, comparison

chart, 422
types and speed ratings, for

cinematography, 362
colour photo-

graphy, 406
monochrome

still photography, 413
Separation negatives, preparing from

transparencies, Agfacolor, 372
Dufaycolor, 378
Ektachrome, 381

— Ferraniacolor, 382
Gevacolor, 384
Ilford Colour, 385
Kodachrome, 388

Seven ages of photography, 97
Shellac, dry mountant, 337
Shops Acts (1911-1912), abstract, 447
Shops Act (1936), Sunday closing, 448
Short stop, see Stop bath
Shutter, air valve for, Day, 233

speeds, moving objects, 423
Silver, intensifier, formula, 304

recovery of, from solutions, plates,

films, and papers, 296
residues, disposal of, 315

Slave flash unit, see Flashlamp
Slides, lantern and miniature, see

Lantern
Soda, conversion, anhydrous and crystal,

277
Sound film projector, 16-mm., Type 401,

British Thomson-Houston, 165
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Speed flash, see Flash electronic
' ratings of sensitive materials, see

Sensitive materials
system, sensitive materials, compari-
son chart, 422

Splicer, cine, Premier de Luxe, Rigby, 221
Premier Universal and Dia-

gonal, Rigby, 2 1

1

Spotting medium, 333
negatives and prints, 334

Stains, bichromate, removing from
fingers, 325
removing from negatives, 299

Ilford bleach method,
300

Stand, see also Tripod, Unipod
projector, Premier Trolley, Rigby,
217

Starch paste, preparation. 336
Starch-gelatine mountant, 337
Stereoscope, 35-mm. Iloca, Photax, 182
Stereoscopic camera, see Camera stereo-

scopic
projector, see Projector, stereo-

scopic
Stop bath for miniature film, 290

negative and print, Pactum,
Johnsons, 171

with indicator, Kodak, 177
Storage cabinets for slides, see Lantern

slides, miniature
Storage, celluloid regulations, Factory

& Workshops Act, 446
Studio equipment, see under separate

items
focal lengths of lenses for (Table),
441

Sulphide toning, 315
See also Hypo-alum; Liver of
sulphur; Mercury

faults and defects, 316
lantern slides, 342
nitro-, 320
silver-mercury, 319

Sunday closing of shops, 448
Switch, series-parallel, Pullin Optical, 188
Synthacolor, see Colour processing

Tables, cine-titling, distances and ex-
posures, 368
conversion, weights and measures,
424
depth of field, cine cameras, 441
exposure, artificial light, cine, 367

outdoor, 420
hyperfocal distances, 436
keeping properties of solutions, 417
medical photography, selection of
materials for, 400
past issues of Almanac, 419
plate sizes, British and foreign, 426
studio distances and lenses, 441

" Tabloid " fine-grain developer, 284
Tank, developing, Jobo Automat 35,

Photo-Science, 197
Jobo Story, Photo-Science, 1 85

Tank, developing, Sixplex, Photax, 192
Souplinox, Photax, 174

Telephoto lens(es), see also Lens
formula;, 434

Text books on photography and cine-
matography. 451
scales, comparison, 430

Thiocarbamide clearing bath, 299
developer, lantern plates, 341
sulphiding bath, 317

Timer, process, Dent, Johnsons, 209
Tinted varnish, formulae. 311
Titles and diagrams, non-photographic,

on lantern slides, 335
on negatives, 335

Titling, cine, see Cine titling

Toning, see also Sulphide toning; Cop-
per; Gold; Platinum; Uranium;
Blue; Green; Red, also Plain papers
bromide prints, 315
lantern slides, 342

outfit, colour development,
Colortone, Photo-Synthetics, 234

Manotone, Philadelphus
Jeyes, 240

Trace recording, see Oscillograph
Transparencies, carbon, 326

colour, see Colour transparencies
viewer for, see Illuminated viewer

Transparency slides, see Lantern slides
Trimmer, Auto-Velox, Kodak, 214
Tripack, see Colour tripack
Tripod, for other camera supports see

Pan and Tilt, Stand, Unipod
cine, Florijo, Ilford, 171
Metal Compact Stand Model 2,
Kodak, 210

Tropical developer, paraminophenol, 274

U.S. stop numbers, equivalents, 435
Unipod, N. S., J. A. Sinclair, 239
Unitol fine-grain developer, 283
Universal tripod head, see Pan and tilt

Uranium intensifier, 303
toning, bromides, 321

Varnish, negatives, formula?, 310
retouching, formula, 333
tinted, formul e

t 311
Viewer, illuminated, see Illuminated

viewer
stereo, see Stereoscope

Viewfinder, Fleet, Neville Brown, 220

Washing water circulating attachment
Ilford, 215

Water-colouring, preparing prints, 331
Water-colours, artists', for colouring

prints, 331
transparent, for colouring prints,

Weights and measures (Tables), 424
Wellington intensifier, negatives, 304
Working-up, colouring, prints, 330
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TO GOODS ADVERTISED

Adapters Blocking-out Corfield, 517

Lines & Jones, 472 Mixtures Dufay, 512

Vanguard, 22 Engert, 480

Advertising Winsor & Newton,569 Eves, 576

Folders Frank's, 36

Vandyck, 516 Books and Trade Futura, 595

Booklets G.B. Equipments, 41
Air Brushes

Focal Press, 470, 471 Heaton, 518
and Accessories

Fountain Press, 523 Hunter, 73, 74
Aerograph, 23 Greenwood, 598, 602, Ilford, 88

Albums
Print & Negative

603

Hunter, 75
Kodak, 9-11

Lentic, 557

Adhesive, 38 Border Tints
London Camera, 49

Allman, 496 Luminos, 27

Arnott, 32
Adhesive, 38 Micro Precision, 509

Bartons', 34

Campkins, 50

Hallfield, 492

Bromide Printing
Autotype, 35

Raines, 48

Milbo, 570, 571

Minox, 584

Neville Brown, 546,
547

Lenox, 585

Lomax, 576 Bromoil Process
Newman-Guardia, 505

Pullin, 487

Radofote, 494
Sinclair, 30

Peeling, 533

Photo-Science, 483

Robson, 482 Calendars and
Plaubel, 597

Pullin, 489

Purma, 568
Widmer, 596 Greeting Cards

Arc Lamps Arnott, 32 Reid & Sigrist, 485

Hackbridge, 34
Crown, 577

Hallfield, 492
Ross Ensign Ltd,

66, 67

Backgrounds Lomax, 576 Sands Hunter, 37

Altrincham Co., 469 Radofote, 494 Silber, 524, 526

Bellows Camera Making
(To Specification)

Wray, 558

Altrincham Co., 469 Cameras, Industrial
Camera Bellows,

Wain, 36

577
Gandolfi, 32 and Laboratory

Colwood, 472

Binoculars Cameras, Hand De Vere, 560

Campkins, 50 See also Cine, Reflex Engert, 480, 481

Heaton, 518 and Stereoscopic Gandolfi, 32

London Camera 49 Actina, 44, 47 Mason, 539, 540

Luminos, 27 Agfa, 562 Micro Precision,

Ross Ensign Ltd.,72 Agilux, 497-500 4^6, 509

Sinclair, 30 Apparatus and Instru- Milbo, 570, 571

ment, 514 Pelling, 527
Black, Dead Burke & James, 618 Scientific, 532
Vanguard, 22 Cine Photo, 534 Wataon, 25
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Cameras, Studio Pathescope, 493 Colour Slides

Gandolfi, 32 Pelling, 527 Perrot, 580

Pelli»g, 527 Rigby, 528

Plaubel, 597

Watson, 25

Sands Hunter, 37

Sinclair, 30, 31

Specto, 473

Colours, Oil

Winsor & Newton, 569

Cameras and
Materials Cine Film Commercial
( While-you-wait) Actina, 47 Photography
Aptus, 511 Gevaert, 554 Autotype, 35
Jano, 52 Ilford, 82 City Sale, 519

Kodak, 5 Raines, 48
Carbon Tissues Kodak (Aust.), 578

and Printing Luminos, 27

Autotype, 35 Corners,

Raines, 48 Cine-film Libraries Mounting
Heaton, 518 Lenox, 585

Cases,Camera,etc. Kodak, 14

Altrincham Co., 469 Dark-room and
Corfield, 517 Cine Lenses Work-room
Pullin, 487 Dallmeyer, 604, 605 Accessories & Tools

Chemicals & Cine Servrce
Allan, 33

Campkins, 50
Chemical Amateur Cine, 24 Cine Photo, 534
Preparations Kodak (Aust.), 578 De Vere, 560
Gevaert, 555 Gevaert, 555
Ilford, 92 Cine Spools

Ilford, 88-91
Johnson, 55-57 Actina, 47 Johnsons, 58-64
Kodak, 8 Kodak, 13
Kodak (Aust.), 578 Colour Blocks Mason, 539
May & Baker, 501-504 Garratt-Atkinson, 36 Neville Brown, 541
Neville Brown, 544,

545

P.A.C., 536

Hood, 468 Photax, 474, 475

Colour Cinemato-
graphy

Photo-Science, 483

Pullin, 487

Cine Cameras, Kodak, 5
Projectors, etc. Dark-slides
Actina, 47 Colour Photo- Actina, 45

B.T.H., 43 graphy Gandolfi, 32

Burke & James, 618 Agfa, 561-564 Lines & Jones, 472

Campkins, 50 Allan, 33

Cinefot, 588

Cine Photo, 534

A.P.I., 575

Associated British, 5 10
Developers

Ilford, 92
Cinex, 513 British Synthacol, 535

Dekko, 479 Caithness, 508
Johnsons, 55-57

Dormer, 572 Eves, 576
Kodak, 8

Frank's, 36 Gevaert, 552
May & Baker, 502-504

G.B. Equipments, 42 Hansard, 492
Photo-Synthetics, 511

Heaton, 518 Ilford, 82

Kodak, 11 Johnsons, 57 Developers, Fine-

London Camera, 49 Kodak, 5 Grain
Luminos, 27 May & Baker, 503 Johnsons, 55

Miller, 567 Tempo, 506 May & Baker, 502
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Developing and
Printing
Broadstairs Photo,469

Cook, 509

Heaton, 518

Kokak (Aust.), 578

Matthews, 472

Photomatic, 534

Sands Hunter, 37

Tempo, 506

Turner, 566

Viewcraft, 508

D. & P. Equipment
Cinefot, 589

Cine Photo, 534

Hathernware, 34

Johnsons, 58-64

Weist, 591

Dishes,Developing
Allan, 33

Altrincham Co., 469

Corfield, 517

Document & Plan
Copying Materials,
Machines, Service

Gevaert, 555

Gulliman, 482

Kentmere, 520

Kodak, 16

Mason, 537

Photostat, 17-20

Ruthurstat, 466, 467

Dry-Mounting
Tissue? Machines
and Service

Adhesive, 38, 39

Akron, 508

Drying Machines
and Cabinets
Cinefot, 589

Engert, 480

Johnsons, 64

Photax, 474

Ruthurstat, 466

Weist, 591

Emollient
Vanguard, 22

Emulsion-making
Equipment
Dixon, 28

Enlargements
Printing and Trade
Work
Associated British,510

Autotype, 35

Hall Harding, 573

Marshall, 528

Minerva, 532

Raines, 48

Tempo, 506

Enlarging Appara-
tus & Accessories
Adams, 26

Biggs, 484

Blumfield, 478

Burke & James, 618

Campkins, 50

Cinefot, 589

De Vere, 560

Gnome, 476

Hackbridge, 34

Heaton, 518

Hunter, 74, 75

Ilford, 89

Johnsons, 60-62

Kodak, 13

London Camera, 49

Pelling, 527

Photo-Science, 483

Pullin, 486

Reid & Sigrist, 485

Ross Ensign Ltd., 71

Sands Hunter, 37

\eigel, 582

Weist, 591

Widmer, 596

Epidiascopes and
Episcopes
Neville Brown, 542,

543

Ross Ensign Ltd., 72
Weist, 590

Etchings and
Watercolours
Bennett-Jennison, 24

Export Agents
Cinefot, 588

Johnson, 54

Vanguard, 22

Exposure Meters
& Calculators
Actina, 47

Agfa, 563

Corfield, 517

Evans, 565

Sangamo Weston, 495

Silber, 525

Widmer, 596

Ferrotype Cameras
and Materials
Jano, 52

Film Negative
Storage Binder
Allman, 496

Filmdex, 48

Film Strips

Visual Information

Service, 50

Films, Cut
Agfa, 564

Associated British, 510

Gevaert, 550, 553

Ilford, 80

Kodak, 3

Luminos, 27

Neville Brown, 544,
545

Films, Roll
' and Miniature

Agfa, 564

Associated British, 510

Gevaert, 550, 553

Gulliman, 482

Ilford, 82

Kodak, 3

Kodak (Aust.), 578

Luminos, 27

Neville Brown, 544,
545
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Flash Lamps and
Synchronisers

Actina, 47

Agfa, 563

Agilux, 500

Clive Courtenay, 515

Colwood, 472

Johnsons, 59

Langham, 529

Pelling, 527

Plaubel, 597

Silber, 525

Frames, Mouldings,
& Framing Tools

Bennett-Jennison, 24

Glazing Machines
Engert, 480

Ruthurstat, 466

Glazing Materials,
Solutions, etc.

Vanguard, 22

Half-tone Blocks
Photo-Engraving

Garratt-Atkinson, 36

Hood, 468

Heaters, Electric

Heatrae, 24

Importers

Ahuja, D. A., 587

Ahuja, R. A., 584

Ahuja, R. N., 583

Ahuja, T. N., 586

Bombay Stores, 583

Cinefot, 588

Gunz, 581

Hesma, 581

I.C.P.U., 528

Kodak (Aust.), 578

Kodak (N.Z.), 579

Mya, 600, 601

Peterhouse, 599

Qucensway, 594

Quillars, 580

Instruction
Nottingham College,

492

Polytechnic, 566

Insurance
Norwich Union, 35

Lamps, Electric
Hackbridge, 34

Lanterns, Projec-
tion & Accessories

Frank's, 36

G.B. Equipments, 40

Gnome, 477

Hunter, 76

Milbo, 571

Neville Brown, 542,
543

Visual Information
Service, 50

Lantern Slides
and Accessories
Raines, 48

Vanguard, 22

Leather Reviver
Vanguard, 22

Lens Flanges
Day, 531

Lenses
See also Cine, Tele-

photo, Wide-Angle.

Actina, 46

Burke & James, 618

Campkins, 50
Cine Photo, 534

Dallmeyer, 604, 605

Engert, 480

London Camera, 49

Pullin, 490

Ross Ensign Ltd.,
68-70

Schneider, 592, 593

Sinclair, 30

Taylor-Hobson,
461-464

Wray, 559

Lens Hoods
Actina, 46, 47

Agfa, 563

Altrincham Co., 469

Plaubel, 597

Widmer, 596

Light-filters

and Holders
Actina, 46, 47

Agfa, 563

Gevaert, 555

Neville Brown,
544, 545

Lighting Equip-
ment
Beard, 507

Cine Photo, 534

Hackbridge, 34

Ilford, 91

Kodak, 12

Mason, 540

Photax, 475

Walter, 51

Line Blocks
Garratt-Atkinson, 36

Hood, 468

Machinery, Photo
Dixon, 28

Masking Frames
Blumfield, 478

Corfield, 517

Gnome, 477

Measures
Actina, 47

Microfilm Equip-
ment
Kodak, 14, 15
Ruthurstat, 467

Microscopes
Heaton, 518

Miniature Film
Processing
Raines, 48

Tempo, 506
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Mirrors

Bennett-Jennison, 24

Mounting
Raines, 48

Mounts & Folders
Adhesive, 38

Amateur Cine, 24

Arnott, 32

Bartons', 34

Campkins, 50

Crown, 577

Frost, 494
Hallfield, 492
Lenox, 585

Lomax, 576

Radofote, 494

Negative Bags and
Postal Wrappers
Arnott, 32

Negative Paper
and Card
Gulliman, 482
Kosmos, 29

Mason, 537

Paints & Inks for
Glass, Film, etc.

Vanguard, 22

Paper-Coating
Plant
Dixon, 28

Papers (Printing)
and Postcards
Actina, 47

Agfa, 564

Geveart, 551

Gulliman, 482
Ilford, 84

Kentmere, 520
Kodak, 7

Kosmos, 29

Mason, 537

Neville Brown, 544,
545

Periodicals
City Sale, 519

Greenwood, 598

Photographic Bulletin,

522

Press Centre, 574

R.P.S., 21

Photo-copying
Requisites
and Service

Kodak, 16

Photostat, 17-20

Ruthurstat, 466, 467

Photogravure
Vandyck, 516

Plasticine
Harbutt's, 36

Plate Coating
Machines
Dixon, 28

Plate and Film
Holders
Lines & Jones, 472

Newman-Guardia,505

Plates
Ordinary, Ortho 7

Pan. 7 Lantern 7

Process & X-Ray
Gevaert, 550

Ilford, 78

Kodak, 6

Mason, 538

Neville Brown, 544,
545

Postcards, Picture
Supply & Printing
Hood, 468

Marshall, 528

Matthews, 472

Turner, 566

Vandyck, 516

Printing
Typographic (Cata-
logues 7 etc.)

Hood, 468

Printing Machines
Printing Boxes 7 Strip
Printers, etc.

Cinefot, 589

Hunter, 75

Johnsons, 63

Photax, 475

Photostat, 17-20

Process Engraving
Garratt-Atkinson, 36

Hood, 468

Process Requisites

Biggs, 484

Gevaert, 555

Hackbridge, 34

Mason, 537

Reducers
Vanguard, 22

Reflex Cameras
& Accessories

Agilux, 498, 499

Apparatus and Instru-
ment, 514

Kodak, 10

London Camera, 49

Micro Precision, 511

Newman-Guardia, 505
Photo-Science, 483
Pullin, 490

Wray, 558

Repairs

Altrincham Co., 469
Amateur Cine, 24

Colwood, 472

Newman-Guardia, 505
Sands Hunter, 37

Wain, 36

Retouching and
Finishing Materials,
Appliances

Marshall, 528

Raines, 48

Vanguard, 22

Widmer, 596

Winsor & Newton,569
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Screens, Stencils, Silk Tripods, Stands
Projection Screen & Accessories

Hunter, 76 Autotype, 35 Actina, 44, 45

Biggs, 484

Second-hand
Stereoscopic

A.P.I. 575

Dufay, 512

Gandolfi, 32

Milbo, 571

Apparatus Neville Brown, 548

Amateur Cine, 24 Photo-Science, 483
Pullin, 487, 488

Campkins, 50 Silber, 525

City Sale, 519

Engert, 480, 481
Tanks and
Accessories

Sinclair, 31

Widmer, 596

Frank's, 36 Developing, Fixing,
Heaton, 518 D. & P., etc Varnish
London Camera, 49 Agfa, 563 Vanguard, 22

Sands Hunter, 37 Allan, 33

Sinclair, 30 Hathernware, 34 View Albums
Hunter, 75 Vandyck, 516
Johnsons, 58

Shutters Neville Brown, 541 Viewing Apparatus
Diaphragm? Focal- & Accessories
plane? Studio? etc. Telephoto Frost, 494
Altrincham Co., 469 Lenses and Acces- Gnome, 477
Day, 530, 531 sories

Scientific, 532
Pullin, 491 Schneider, 592, 593

Watson, 25
Tinting Colours Wallets, Film

Vanguard, 22 Arnott, 32

Shutter Releases

Actina, 45

Day, 530

Winsor & Newton,569

Toning

Wide-Angle Lenses
Ross Ensign Ltd.,

68, 69
Perrot, 580 Preparations Schneider, 592, 593

Jeyes, 482 Taylor-Hobson, 463

Wray, 559
Sound-Film Trimmers, Print
Cameras, Projec- Square & Circle X-Ray Materials
tors, etc. Adhesive, 39 and Equipment
B.T.H., 43 Pullin, 487 Gevaert, 555

G.B. Equipments, 42 Silber, 525 Ilford, 86

Ross Ensign Ltd., 72 Widmer, 596 Kodak, 6

FREE SrB&KCATALOG"
72 pages crammed with thousands of newest PHOTO TOOLS,
CAMERAS (Press, Studio, Candid, Special Purpose, etc.),

LENSES, PROJECTORS, Lighting Equipment, Developing

Equipment, ENLARGERS, etc. for the amateur and

professional, In everyday, scientific or Industrial work.

Fine Photo. Equipment for over 55 years.

BURKE & JAMES, Inc.
Attention Department #53BJ

321 S. WABASH AVE., CHICAGO 4, ILL., U.S<A.
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Actina Ltd., 44 to 47
Adams, A. & Co. Ltd., 26
Adhesive Dry Mounting Co.

Ltd., 38, 39
Aerograph Co. Ltd., 23
Agfa Ltd., 561 to 564
Agilux, Ltd., 497 to 500
Ahuja, D. A., 587
Ahuja, R. A., & Co., 584
Ahuja, R. N., & Co., 583
Ahuja, T. N., & Co., 586
Akron Limited, 508
Allan, David, (Dalian Products),

Ltd., 33
Allman & Son (Publishers) Ltd.,

496
Altrincham Rubber Co. Ltd., 469
Amateur Cine Service, Ltd., 24
A.P.I., Ltd., 575
Apparate und Kamerabau,

G.m.b.H., 489
Apparatus & Instrument Co.Ltd.,

514
Aptus, Ltd., 511
Arnott & Co. (Leeds) Ltd., 32
Associated British-Pathe, Ltd.,

510
Autotype Co. Ltd., 35
Bartons (B'ham) Ltd., 34
Beard, R. R., Ltd., 507
Bennett & Jennison, Ltd., 24
Biggs, K. L., Precision Equip-

ment, Ltd., 484
Blumfield, T. F., Ltd., 478
Bombay Photo Stores, Ltd., 583
British Journal ofPhotography,598
British Synthacol, Ltd., 535
British Thomson-Houston Co.

Ltd., 43
Broadstairs Photo Works, Ltd.,

469
Brown, Neville, & Co. Ltd.,

541 to 548
Burke & James, Inc., 618
Caithness (Color Photos) Ltd., 508
Camera Bellows, Ltd., 577
Campkin, A. S., & Sons, 50
Cinefot International Corp., 588,

589
Cine Photo Supplies, 534
Cinex, Ltd., 513
City Sale & Exchange Ltd., 519

College of Art & Crafts, 492
Colwood Camera Co., 472
Cook, W. T., Ltd., 509
Corfield, K.G., Ltd., 517
Courtenay, Clive, & Co. Ltd., 515
Criterion, 537, 538, 540
Crown Manufactory (Rother-
ham) Ltd., 577

Dallmeyer, J. H., Ltd., 604, 605
Day, Thomas S., 530, 531
Dekko Cameras, Ltd., 479
De Vere (Kensington) Ltd., 560
Dixon, T. H., & Co. Ltd., 28
Dormer, W. F., Ltd., 572
Dufay, Ltd., 512
Elliott, George, & Sons, Ltd., 592,

593, 597
Engert, H. C, & Co., Ltd., 480,

481
Evans Electroselenium, Ltd., 565
Eves, Edward, Ltd., 576
Fallowfleld, Jonathan, Ltd., 465
Filmdex, Ltd., 48
Focal Press, Ltd., 470, 471
Fountain Press, 523
Frank's Camera Exchange, 36
Frost, John, Photographies, 494
Futura-Optik, G.m.b.H., 595
Gandolfi, Louis & Sons., 32
Garratt & Atkinson, 36
Gauthier, Alfd., G.m.b.H., 491
G.B. Equipments, Ltd., 40 to 42
Gevaert, Ltd., 549 to 556
Gnome Photographic Products,

Ltd., 476, 477
Greenwood, Henry, & Co. Ltd.,

598, 602, 603
Gulliman, Granville, & Co. Ltd.,

482
Gunz (Photographic) Pty. Ltd.,

R.. 581

Hackbridge & Hewittic Electric

Co. Ltd., 34
Hallfield Press Bradford Ltd., 492
Hall Harding, Ltd., 573
Hansards Photographic Labora-

tories, Ltd., 492
Harbutt's Plasticine, Ltd., 36
Hatheraware Ltd., 34
Heaton, Wallace, Ltd., 518
Heatrae, Ltd., 24
Hesma (Australia) Pty. Ltd., 581
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Hood & Co. Ltd., 468
Hunter, R. F., Ltd., 73 to 76
I.C.P.U., 528
llford, Limited, 77 to 92, also

outside back cover
Jano Camera Co., 52
Jeyes, Philadelphus, & Co. Ltd.,

482
Johnsons of Hendon, Ltd.,

53 to 64
Kentmere, Ltd., 520, 521
Kirn Engineering Co., 566
Kodak Limited, 1 to 20
Kodak (Australasia) Pty. Ltd.,

578
Kodak New Zealand, Ltd., 579
Kosmos Photographies, Ltd., 29
Langham Photographic Instru-

ments, Ltd., 529
Lenox Photo Mount Mfg. Co., 585
Lentic, K.B., Ltd., 557
Lines & Jones, Ltd., 472
Lomax Ltd., 576
London Camera Exchange Co.

Ltd., 49
Luminos, Ltd., 27
Marshall & Co. (Nottm.) Ltd.,

528
Mason, E. N., & Sons, Ltd.,

537 to 540
Matthews, B. (Photo Printers)

Ltd., 472
May & Baker, Ltd., 501 to 504
Micro Precision Products, Ltd.,

496, 509, 511

Milbo Photographic, Ltd., 570,
571

Miller Cine Co. Ltd., 567
Minerva Art & Photographic

Service, Ltd., 532
Minox, G.m.b.H., 584
Muller, Jr., Karl, 490
Mya Photo Syndicate, 600, 601
Newman & Guardia, Ltd., 505
Norwich Union Insurance

Societies, 35
Nottingham Education Com-

mittee, 492
P.A.C. (Photographies) Co. Ltd.,

536
Paillard, S. A., 513
Pathescope, Ltd., 493
Peeling & Komlosy, 533
Pelling & Cross, Ltd., 527

Perrot, S. A., 580
Peterhouse, Ltd., 599
Photax (London) Ltd., 474, 475
Photographic Bulletin, Ltd., 522
Photomatic, Ltd., 534
Photo-Science, Ltd., 483, 584, 595
Photostat Limited, 17 to 20
Photo-Synthetics (Distributors)

Co., 511

Plaubel, 597
Polytechnic School of Photo-

graphy, 566
Pullin Optical Co. Ltd., 486 to 491
Purma Cameras, Ltd., 568
Press Centre, Ltd., 574
Queensway Stores, 594
Quillars, Ltd., 580
Radofote, 494
Raines & Co. (Ealing) Ltd., 48
Reid & Sigrist, Ltd., 485
Rigby, Robert, Ltd., 528
Robson, F. & C, 482
Ross Ensign, Ltd., 65 to 72
Royal Photographic Society of

Great Britain, 21

Ruthurstat, Limited, 466, 467
Sands, Hunter & Co. Ltd., 37
Sangamo Weston, Ltd., 495
Schiansky, 488
Schneider, Jos., & Co., 592, 593
Scientific & Technical Camera

Co. Ltd., 532
Silber, J. J., 524, 526
Sinclair, James A., & Co., Ltd.,

30,31
Specto, Ltd., 473
Taylor, Taylor, & Hobson, Ltd.,

461 to 464
Tempo Laboratories, Ltd., 506
Turner, Colling Photos. Ltd., 566
Vandyck Printers, Ltd., 516
Vanguard " E " Co., 22
Veigel, Andreas, 582
Viewcraft, Ltd., 508
Visual Information Service &

V.l.S. Projectors, Ltd., 50
Wain, Clement, Ltd., 36
Walter, D., & Co. Ltd., 51

Watson, W., & Sons, Ltd., 25
Weist, A/B Fritz & Co., 590, 591

Widmer, Robert, 596
Winsor & Newton, Ltd., 569
Wray (Optical Works), Ltd., 558,

559
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